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LTH OU GH your great Acquire- 
ments in the more ſublime Parts of 
the Mathematics, have advanced you to 
a Station of much more Honour, and lefs 
Toil, than that of a Practical Surveyor ; 
yet, that is ſo far from diſcouraging me, 
that Your good Intentions for promoting 
uſeful Improvements in general, and the 
Satisfaction you were pleaſed to expreſs, 
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render it nerdleſe to publiſh a nee, in a Year 
that has been ſo produfiive of new. Authors and Books, of 
that kind; but toben oe find ſo large a Part of one of aur 
New Treatiſes filled; up with a literal Tranſcript of Mz. 
Cunn'⸗ * Leybourn's Surveying, /a that ſome, 
that thought they bad got ſomething new, Land the 2 
thing over again verbatim that they bad before: Such 
Boots ſeem to be caltulated to ſerve as an Advertiſement to 
promote the Makers Inſtruments,. rather than for the * 
formation and Advaniage of the Public, and rather prompt- 
3 me _ than deterred me from, publiſhing the following 

reatiſe. 
I all not enumerate the Particulars contained in this 
Book, the Title, the Contents, and the Book itſelf, being 
the moſt proper to be conſulted upon that Head, but A 
| there is nothing wanting in it that could bave been couched 
in ſo ſmall a Volume, to render it a compleat Manual 4 
2. both in Theory and Pructice. 

nde J own; let a _ reatiſe be never ſo faniligrly a- 

dapted to the Learner's Capacity, yet Prafiice and Expe- 
rience is the Life of Improvement; but ſuch ſound Notions 
and Demonſtrations;... as are previonſy neceſſary to the 
Theory of any Science, are the beſt Preparative to, and the 
7 t inſeparable Companion f Prafiice.. © 
Fouor this Reaſan, I have introduced this W, ork with ſuch 


Defmitions, Theorems, Problems, &c. as give Light w 
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ovements, ought to do) 
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monſtrations to Practice in atiual Surveying. 
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Vu though this Book be a compleat Treatiſe 0 — 5 — 


ing, both in Thary and PraBice, yet the" fo - 
rep of Pre ure cannot be 8 
County Surveying ly that of þ and Rivers, 


Bar Jome Reſomdlante od Profical Nas, Hon, or the 
condutting a Ship upon the vaſt Ocoan,. one” a Tra- 
verſe by Sea, and the other by Land, yer with this Di. 

We that, in a Traverſe by Sea, we only reguirt by 
the Help of the various Courſes deſcribrd in — 
Hors, to determine the Point the Ship is in each Day at 


Noon, with reſpeß to Longitude and Latitude, &. except 


coming near the Land, or ſome Danger, cauſe a more fre- 
quent, or perhaps conſtant Lookout': But, ix 


Roads, Rivers, &c. and in making Maps or Draughts of 


ſuch Surveys, we are obliged to 4% cribe every Winding, 
Carving, or Angle, or whatſoever elſe accurs, as it appears 
pon the Spot, and to a Scale, bearing where the 
fame Proportion to the Space to be repreſent 

Beides the carefully taking of Diſtances; and Angles, or 
Bearings, where' the Roads are ſtreiglu, and the Ground 
Plain between the Angles, which but arch happens : Yet 
"more frequently Irregularities occur, and are to be account- 
ed for; as, 

I. When a Road goes winding or curving ee Sta- 
ton and Station, it is to be accounted for by the Aron 
in Page 144. 

II. When Ascent a6 Deſcents fall in the Way, as-is 
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common to the Roads, it is to be reduced to a  borizontal 
: Plane by Chap, VI. Pag. 145. 
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tion, {das to have altertd tonfeder . 5 72 
Churth," Houſe, Ke. oh rg again” oy Ke Hater 
With, the Road; and ſetting 8 car thet 0 
nd tbe Diffante Fen your 700 5 8 may e- 
7 two Line Ls whoſe Inte 0h. ere the” 
Ves obſerved, a nd gives i its Berg from eber 
| 3 tation, and its Beine n the Rod 7e rny State That 
rep fr 44851 „ Zome nos uf The Ohje, 
four,” 25 moe Ohjet8, - as 
n — th appear at ſome dbl B, — 
tance from one Station upon the Road, and there is another ' 
upon the Road to be ſeen at a Daten from tbe former, 
and from whence you can ſee alſo all the Otjetas before 
mentioned, be very careful in allowing for Aſcents and 
Deſcents, and curving of the Road between the two Sta- 
tions, as before Tal and thereby gain the true hori- 
zontal Diftanie between them; and you ay thereby de- 
termine the true horizontal Diſtance of each of the other 
from either Station, and from one another, by the Rules 
laid down, Chap. III. Sect. 3. Pag. 125. | 
All theſe Helps ought carefully to be made uſe of, as Op- 
portunity offers ; for although they do not ſave the Labour 
of going to the ſaid V lagen Churches, &c. yet where + 
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Courteous Reader, 

8 the Author of this Treatiſe, intituled, 
| Surveying Improved, &c. has already met 
with the Approbation of the Public, as well as the 
Experience of the accompliſhed Surveyor ; ſo all 
further Encomiums herein muſt be eſteemed 
needleſs and impertinent; ſeeing the Author's 
Character can receive no Addition by any ſuch 
Embdliſhmekt: Only I ſhall obſerve, that as this 
Eflay, in former Impreſſions, has contracted ſeve- 
ral Preſs-Errors, particularly in the Table of Loga- 
rithms, Sines, Tangents, &c. ſo, upon this Edi- 
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400 
0. there are many Rules 1 — , og 
1 in Arithmetic, yet they a 
— and the firlt Five, to wit, 
Addition, Subtraction, .| ulti 
e 

ome or all t vemen 

Theſe five Rules may a to three my far 
Multiplication. is the carte in in eite as Addition, but more c- 


* more properly be 1 


pendious it ĩncreaſing Number at one Operation, which Ad- 


dition performs at many. — 
Diviſion alſo ſerves inſtead of many SubtraQtions, and. takes 


away from a Number at one * ware e wad 


B on | | | 3 en 6 


4 e, 4 
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at. once by Subtraction, but leſſened . 
ber given Diviſion. ; 


CHAP. L 
Of NUM. B RA T TON 


N order more compen 
| ee 8 e Ire "called 
igits, or Figures, mache other js called a Cypher, as betow. 


er 8 9 


= one of the Figures 1 the 
ſet over it; as 3 ſignifies Three, 7 ſignifies Seven, &c. 


po o alone ſignifies 8 


them in a Row, as: the following Rules will direct, al 
£ Numbers how great or little ſoever, may be expreſſed. 


In any Number, of how many Fi LS it conſiſts, the | 
firſt r the Right-Hand) es no more than its own 


fimple Value; as 2 two, 5 five, and the like. 

The Figure next to that ſignifies ten times its own Value ; ſo 
three on the Leſt- Hand of another Figure ſignifies ten times 3, 
biz. thirty. As for Inſtance; let che two Fig es ſtand thus, 37, 
the 3 on the Leſt-Hand fienifies ten times three, that is thirty, 
and the 7 being on the Right-Hand, ſignifies only ſeven, ſo that 


both together ſo placed ſtand for thirty-ſeven ; but if they had 
ſtood thus (73) 20 had om ſeventy-three (vulgarly, dee 


ſcore and thirteen. 
In all Rows of 3 of how many ſoever, (be- 


— — 15 and, _— 
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any Number, he 


| Que, tans three, ſar, fr, in. ere, eight, ine. exper | 


"Bux by the various diſpoſing of theſe Figures, or placing more | 


oning backward toward the 


eft) the ſecond lace is ten times the 2 
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— 5 # i which W [Few of Ii Place 


in. his Raw. 


e firſt Figure towards the Rig LEP gnifies only Three 


ih ſecond beute F ; the Fus hree Hundred; the fourth 

Three Thoufand; the d; the ſixth Three 

Hundred Thouſand, Ec. 30 c that the whole nine Fi igures to- 
_ » 33; 333 We ſignify, Three Hundred and Thirty- three 


red and Thirty- three Thouſan L Three 
— and * 


Far the ſto ge hand ſignifies Three; the firſt Two 
is Thirty-three ; the firſt Three is Three Hundred Thirty-three ; 
the firſt Four is Three Thouſand; Three Hundred, Thirty-three; 
the firſt five Figures are Thirty-three Thouſand, Three undred 
and Thirty-three ; and fo on to the Ninith, as above. 

But if any Cyphers happen, they are of no Uſe, but only to 
advance the Figures, on the Left-Hand of them, a Place or 
Places higher, according to the Number of Cyphers; and hence 
a Cypher on the Left-hand of a Nh „e Number, adds nothing 
to its Value, becauſe there is no Figure on the Left hand to be 
advanced by it. 

If there be a Cyphet oh the Right-Hand of a Fi gn it puts 
that Figure a Place higher than it was without the Cypher, 
makes its Value ten times as much; thus 4 ſignifies but four; 


but 40 ſignifies forty, becauſe the Cypher on the Right-hand 


puts the 4 into the lace of Tens. 
Thus 400 is Four Hundred, 4000 is Four Thouſand, Se. 
And when a Cypher falls in the Middle of a Number, it 18 no 
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Number of itſelf, and only advances the Figures on the Left- 
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8856 Five Hundred a Five. 4 
550 Five Hundred and hr le bi 
tin of no mY 


55 Fifty-five (the Cypher 
285 80. Thouſand and Six. . rote 
6609 Six Thouſand Six Hundred. 7 5 8 2 / 
6060. Six Thouſand and Sixty; q 3 
7000809 Seyen Millions, Ei Hundred and Nine. K 
607000089 e 5 and ehen Millions, and Eighty-ni nine. 
Although real Numbers in Buſinek ſeldom, amount to as 
nine or ten Figures 4 Wien where they *. „ as to Millions... 
of Millions, 1 ions of Millions of lions, Ee. it is oo, 
inftead of "confuſing the Memory with "ks Repetition of of 
Word Millions fo often, to RN] it to one Word; 
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28 22 1 a R . 8 . p 
4 5 4 _— «off 4 « > ; T 
Las D&þ. SELL _ 54 E We 1 , 4 7 , 1 ' ! I fr? r. he"? 
* - * - 
F 16 5 - ' * . 1 ! 
— 4 * & 4 - t. } p 
* * 15 - 


SITE WTR 


DBMS MI 30 191 "fly 


T -F#35oa7 8 F888 


Ty 4 * = ks * 
MM x Oe; N * 
5 a * . * * 8 & 
T ; : A Ix , . ” 4 * 4 R # * p 
by. * * \ 1 2 ＋ 1 * * 15 
. . 
* 1 — 4 F 
\ FS 3 7 % 4 4 
* 3 ” - * 
_ . - 
4 "3 4 
_ x 
Y * "A «x 
% 7 
% » : 


| . eee P RDB 1 


Fe 2 OP And Wye gb * 


18 : 
» 444 


5 4 gre th e yin of AF ane ee Tm 
* 5 55 Ne. Tz Nee takes the Chor'of bor De. 
” 115 $7 e 8 e 


. VW. take 
e ie bes 1 8 
1 8 Eiche 15 8 2 
wards to W; chen through W, draw the Line SW — 
ed, it will make, with thejLine n 48 Degrees 


ig4 


Ay mcg e lcopo 9 e: A we, atk [3-1 TV? , T:: | 


IC: Sitz nd bel 


PR O B. 


2 Shi af 1 0 FT 


25 2 


x 2 4þ our. Alles, and: with tha 
Ss 1 155 Cing 78 in $0 Cee, oh 
1 xt Side . and Wil 1 2 Be draw the Arch F; then 
4 take the ſhorteſt Side in your Compa 8, and with one Fodt 1 
| Ee croſs the aforeſaid FE, = i in apron that Croſſing, draw 


the Lines F D, tand F E. 35 1 85 N to 
be g ed 21 »l yl II, ST g Mona FA 1 
leu, * "WP az I Pix GE. 1.6; Jiu 09 Raſa. 9 
3 Ya bring ' any; thrge an er in. Right-line) int 
_  Suppole th ne a Fo T. 64 diy! Ex: 
tent more dan hi TR the 925 75 1888 
Fg. 37. | mo; a ip. {gs rake | 
e, h che ſame Ext 1 
the e N. 40.805 
fo wi i the Exten 
Extent, and one by 1 draw, the Ars 
former Arch in L and ; "then fe N e 
4 draw a Line K LO: Alſo through the Croſſings 
Or draw the Line N MO, to cut the Line K LO in O; then 
the Center of the Circle: you place one } Fpot of th 


Gmeeal $2 0 LAM. 57 
derb r 


ab: SAD IVES 
Gora carey. 

a Hot 2 * bas hHkggao.d 11 

4 A (3c ; » WY * rA "ti wy . 1 


A077 MM „A iL 
Tezzde A el Nuthber 
8 ſe I would die lt Line Q nt fait Parts”! 


from Ih drduothb Line Þ Qoof( klypcboves: N „ 


nient m to make r e ue- angle wifi 
the wen Leng, not bn ¹,Lõ JE G89, 2f 1 CT 01 
| Ao from O, 

ual to the 8 
8 


leib chan the os Four acme: + 


| 7 coolMnqmo) 
of 26 = 1 gvig oO? 


SL EPEDESE ID 7 


and draw Lines from 1 5 from 2 to 3, &c, and where theſe 
Lines croſs the Line O-F be ch Points that divide it into 
. ken O44 ank I novig f ivo o 


rick novtg 456 * 13410 to: 9 a1 Lic Sn” 


1 2a Til Dahle 5 ad 1 *. wo 


To make ia»true ieee cue 
e Righpling 
8 T. Ant is to _ 9 


Let the dil 
— Byway whoſe Side ſhall, be equal | 
to it. N. 38. 


Dtaw the Dine XX equal. to RT and (by fob. g.) miſe the 

perpendicular VN from the Point V, and ſtt the Length of tha 
Line 8 T, fm Tan V, then with-the fame Lengdh/ S Ti 
your Compa ſſes, and one Fbot in V, mae che Arch at W. 
and * with Ga time Excecht, and one Pobtin-X; croſs the 


b- — . 


— 
— 


S Z 


ing 4 %. Ia | ;} of) 
1 7 0 hin Gen, re 121 5 21 2 8 855 


ſecond, ſo the ſecond to «= thi 
Suppoſe the rod to he rd. | Und it is rquird of 


_ 


. SERIE: 


* 


a Lin ſuck that 4 
the I fo 9 N r Fig. 40. 
Draw the LihelA'G off a nom ov End, 


as A dray the Line A B, continued to rake” any 
at” Pleaſure, lt the Le AC, en. 


— 
2 


88 © 


vided) from P towards Q, and the ame fromm O — 


ub faid Arch at W,, and to the: 1 
a and XW, and the Square is finiſhed, Ni 
c 9: 121979 D bar N » 1 of bo 229 $2 309 . 

1 | 


\ 


; *. ot it Þ RO Þ ng 
A au 8 K Likes, e bil 


1 
. 
Thy Sym; ro pray" Ago" 
Tim ie Ln DE, amiche om th Fon (bp Pal 
. (ot 60 equal to 1: 
Lequ⸗ A Been eras: Mourwre? re +n9in 


or DE is ge by Conſtruction; Mereſore the 
AD be e Fuc. Lib. VI. 
. viz. A AD to AE, fo A to AG, / it 1 J | 
AF is equal to AE by C An 
AE. 1AEtoAG:: . Hot, 140 
n went 77h iis . 2.99703 2 7810 en 


"+ F 0 21 2 Tt docs K b ba 
| Peak 1 1 lr. 25 - bo MV. n 94 e 
To divide a a given Lin Line into two Parts, which may be in ſuel 
| Ss ts each as two other given Lines. 
— 78 Lade wh br Het de KL 35» to be divided in ſuch 
Pig: 42. Kin as the Line M6; is to the Line Ng. 
| 3 _ either End of the given Line, as K, draw a Line :Q; 
2 at Pleaſure with K L then take in Frm 
| Compal e 
ä to P 


* Set alſo the Line N'from P to Qs and du U ad 4 
falle}to that draw PO from P to O then is the Line QL 
vided in O, ingo two Partsthat bear the Tame Proportion to eaal 
r S015 bas © CSTsqcrot Rl 
2 Fer QL and PO-are parallel by Conſtruction; 2 
r ſo KO. OL. Fuclia. Lb. VI. Prop. 2. Alloy, 
"BY tor 15. pA Bf. N 
— KP is equal to the Line M, and PQ equal 2 
erefore, 
AM to KO, ſo N to OL; err done. oF 
-* Or ih Numbers, the Line K L. 35, is divided into two Nums 


bers 14 and 21, in Proportion, as 6 to '9; for as 6 . 5 


to 21. ung * 
de. od iir PR 9 8. NV. * 2 2 x" I 
Thee Lines ng OTE i 
is, as the firſt to the econd, ſo the third to bn * * 951 
W Let the gi given Lines be G, Nea 
. 42. N ſp-l to the fourth Line fo 4 
Draw R Sand RT. continued,” to make any lea- 


at 


* 4 "1 
my a 


* ' —_—_ - * 4 
8 ay 2 4 D 2 2 S 
. 7 WT: f 8 - 2 a + 1 2 4a. 


TR 459-0608 EY % 


| Set the Line G from R to V, and ſet H from R 10 V and 
„ ſet L from R to X; chen draw VV, d 0 
X, draw the Line X Z, h e R'S in Z3 den R-Z | 


= fourth Line req | | 
As RV toRY, GRXwkz. Dessen d | 
and 14. G 1. 


* | 


1 


„1 


CHAP. Tv. 


Plain TAI % bene * 


» 


HAT the fereral Sarts of Angles and Triangles ace 2 
See Definition 10, An th & Frag I4, 15 16, Chap. I. 
— for laying youn OY riangle, ſee Prob, 75 8. 
and 9. 


There are fi A which all lined Tei 
are ſolved. The firſt 2 confined 2 552 — 
angles, and the other three extend to — — 
angles or oblique; in either of which, the Baſe ſignifies the 
longeſt Side ; which, if it be a 2 Triangle, is the 
Hypothenuſe : See Pe. 10. 


Axion 1 


In all ri right-angled ain Trian eg be made Ra- 
dus, the (ther Le pin Hare ee of its Angle, and 
the Hypothenuſe i of 1 ; but if the Hy- 

| WOES: pothenuſe | 


MN. B. In the fo ing Theotems an Pens, Problems | 


$0. 


TRIGON 
ke Rage e 


e 1 i wed or? - 2 7 tion I've) 


* 


N We ri Nn eee 7 9 85 
Dogron'7 psi 27 Cnc at 

"> +1 2 8 1d oa N L 4 2 AA 2 

; To the Tangent of is oppoſite Angle ' * * 


But bs you are taügbt in the Golden Rule, 
the r — oLvx at the A Fe e 29. 19 — 
be 2 — db uz ee with che fon Term, we 


Note, If a Side bz an Ml be the foft Term in th 
; but if an Aigle it required, begin with'a Side; 

2 8 a GH i Radios, PHI, to the T ent of the Angl 
G: (See Fig. 43.) Ox, nn We 4 
A G. to the fl. : 


* * Legs are —. * 


133 II. 


In all plain Triangles, right-angled or oblique, the Sides it iſ 
proportionable to the Sines of their —— by the ſe 
cond Part of Axim 1; >. that i . 


. 
As Sine of the Angle D, * . 
To the Side EF: AT N * | 
| So Sine of the Angle . Ai ns 
4 To the Side DF. A 


1 Note, The mt E i be (: pk N . 
a ion oO? ee HA 


Subtract the Degroes and Minutes of the Obtuſe-angle © fro 
180 Degrees, the Sine of the: I] is the Sine of the 
Obtuiz-Angle'required.. ,., tog 

2 I deſire, to know the Sine of 332 Merit 12 5 00 
35 Minutes, it is . 47 —.— Mi 
notes, as in the h. e IR 

wg & el 15 Monit od i u f. "ch © 1471538 


Alen m. 


eas the 
bn. ,To the Diffe 


I—_ a \ >m&} 500 Jo" 11639 . Bt 
Su, 8 


PONENT OPER En 6 5 


ON Ei e kane 
Now, «| 7 bs the dum Min res b | 
2 Y 8 2 Deer rn nite 


CEE Rr rr ROS 
E Aenne 
„ 1 
As the dum of the Sides DE and EF, | | 
To the Difference of the ſaid Sides: 2 
To the Tangent a half theDiſrene of dr . 
To the Tangent | 
by fad Angles. | |: Pg. 44- 


A 2 Iv. 


* les, 
Jongeſt Side DF, 
To the Sum of the other two Sides DE, and Fi 
EF: } v.44 
80 the Difference of the faid two Sides D E and EF, | 
To the Difference of the Segments of the Baſe. = 


S gd Byline NPY The Baſe is 
divided into theſe two Segments in a Perpendicular let 
from E to the DF, by Prob. 2. * 


- ” 
* — * _ 


SECT. U. . a 
ä Can | =p | 
Hypothenuſe and one Acute-angle, wind «fag 
540, equired . 
Angle G 33 45. * $5 Fig: 43 


ds 
vo 
— 


Des Ff 


22 
2 


Glow, tn 
dn 


Cons TRUCTION. 


To lay down this Triangle, dran the Line G H at Pleaſure; 
and from one End of it, as as G, draw another Line GI, to 
the given Angle 33 45, with the Line G H, fog 8. — 
will be che I Gi. upon which ſet 540. (the Side G I) from 
G to I, and from I let. fall . IH, by Prob. 4. 
and then is GHI the Triang R and the Leg HI mea- 
ſure by the fame Scale of equal Foam whence. you Jun 

the Side GI, will be found to be 20 y | 


— by ſetting 1 before 9.6260, and will, 2nd ths without thet Trouble 


S * — * _ a 4d — — = of” . 6 * — * 4 
2 — — I : \ * 5 Is - — . _ * * . . ” N — . 4 . A = 
K x 4 1 ** Sake y TITTY Y - e 4 = 4 "x — * e * 
— =- , Ty = - * - a * : : = * - 4 
* | Cy | 
. 0 ” 


62 TR vo ME. EIA bn 


gart, is which Mr 

A Subtrattion 
it is.in, 7 

* 2 — — — 

. muſt now obſerve the following Rules in this, and 4 

aber ee or Tang ents: 


M7 * 


4 ELECT Numbers or 7 
ar Sum att .t arithm 
23. aj ford car 


Hull be the Logarithm viz. Either the 
Logerithm of a Side For Looper — 9 1 
have only 


r umbers 

6260 #9 fubtradt the firſt Number from the the two 5 
00000 kh, Gt on the Left-hand of it: For to add by 
: us to any Sine, is but to place 5 before tht Sine q 
1 8 „Thus, 1 to n 

9 9.6260 will fland as as you ſee, and 


x9.6260. 

4. If Radius be the firſt o edhw give Sram you need enh 
add — laſt — þ their Sum, cut off the 1 towards 
— — and the Remainder is the Logarithm, Sine, or Tan- 


=. of the three given Terms be Radius, then inflead of the 
| =Y erm, 42. its Complement Arithmetical (which 2 «wat A is 

commonly expreſſed Co. Ar.) by taking every Figure therein from g, 
(or for more Exatineſs, take t laft Fi, gure . the Rig — 
from 10) and ſet the Remainder for the firſt Term, and then add al 
the three Logarithms together, — — r Sum, cut off 1 towards 
the Left-hand, and the remaining igures is the Logarithm, Sine, or .. 
Tangent required. 

1 hall explain theſe Rules by ſome Examples in the following Caſes 


CALCULATION. 1 


In the foregoing Triangle, Caſe I. Fig. 43. 
Here is a Side 17 WE. an Angle muſt be the firſt 


Term by the Rule in Ax. 1. therefore by & 5 
10. 0000 


As Sine of the An leHygoo - - - 
To Side oppoſite GI 540 — - - 2.7324 
SoSine of the Angle 23 4, 9.77 


To dide oppoſite HI 300 ER. 7524777 7 


py l * * 
9 
. = » 
\ * * 
* * 


— 


LI 


1 RTGONO Mur En 


ule 4 above, e 
EGS, 1 towards the the 


YE Cie II. Fig. 43. mY & 25 
Given, the Angles and a Leg, to find the 


Angle G 33 4 
Given | Leg HI 30 + Required l. 


| | The Angle 1 56 5 by Ther. 5. Therefore, | 


_ 
=» -: 
- Li © 
1 2 t 
* ry 
. Ss * = 
we N 8 4 
= 4 


DW NS 


"ConsrTrUcTION. & 


Thaw the Lins HI zoo, and at I, l ig 
56 15, by Prob. 8. and from H erect the Perpendicular HG, - 
by Prob. 3. tocut IG in.G; then is ——_ Re CO 


quired. : * . 
Catcorarion; by Am 
\ V+ VL 
As Sine of G 33 45 - = = = = 3 
To Side — if I — 2 


828 2 nr 
S0 Rattus cr Sine of H go © 06 oo 10.0000 < 


E A Sir FF Lenni 


To Side IG 540 Co's = — — | 2.7324 7) 
CASE III. Pg.4 


0 Given, the Angles and à Leg, to 88. other Les. 
4 Angle G 33 45 

be Given 1 Leg HI 300 + Repird Leg HG. 
r Confirution, as in "Coen 


__ 


r 


This may be perſormed 1 13 r — 
Leg HI Radius, th | 


alſo, making the given 


As Radius 


To Leg H - - 2.4771 
To Tangent of Angie I 56 TR - RS 10.1751 


ToLegGH449 - = = = = 12.6522 
% 


'# G , n ; 
* We ois * e IV. ' Ag. 43. 3 5 \ uf Tn; 
13 aig * 541 1:84 35.1 . 5 1 

1 and a a Leg, to-figd an un Angle: ok 


Given -{ Te | Required Ange 
3 5 7155 uA o nyvie 


12 D 7 
EEE ON: anWar H ebct the P 
dicular HI; then take in your Compaſſes the Side I (3, bore 

one Foot in G, oblerve where the other Foot in turni 


about will cut the Perpendicular HI, which be in I. From 
that Foint to G, draw the Line 1G, and: our Triangle i is fe 


niſhed. ti. 91 WRAY RT; 
- , ; \ 


Gt # 21 | 8 ent 8 


. Clear 10 , n £ ee 


ö - - - -2 273809 
To Radius _— PS 1% © x ary I0.0000 
So Side HG 449 - - - - - - '- 2.6522 


3 56: x5 


* 


>, WOW | 99198 
If t 1 ſubtract the | Kick I 56: 15 
bu 2555. . — and the Remainder 33: 45, is the Angle G, 


7 


8401 V. i 43 | 
omen, the Hypothenuſe and a Leg, bd 


Given | e La 
Conftruftion, as in Caſe 4. 


CALCULATION. 


Find the An | as in Caſe and then fre. 2 
hn he ey Ke 0 4% #097. br 


_—_— - 10.9000 
ToSide IG 540 - = = - = 2732 
So Sine of Angle G 7 33: 45 — — 9.7447 


ni 1) 2.4771 | 
EE Cas 


. 2, 


8 


11100 vio ME 1 


e Dig. 43. : E 


ak E Required Angle G. 


Cons TRUCTLION, 


Draw O H 449 from G to H, and at H erect this Per 
4 HI, u i, or which ſet 300 from H to I, and draw G it 


__Catcevutarion, by 4.1. 


As Leg GH — ————M 2.6522 
FF 0 2 2.5. 


So Leg HI 300 8 = <4 << „„ 2.4771 


— — 


To Tangent of the Angle G 33:43 9.8249 


The Angle G being found, the Angle I is found, win Coe 46 


CASE VII Figs 43. 
The Legs given to find the Hypothenuſe. 
GH 44 
Given | Les A1 249 | Required GIL 
9 * 


escort by Ar. 2. 


Find the Angle G, as in Caſe 6, and then to find th Hypos 


henuſe. 


As Sine of Angle G 
To Leg HI 41200 I 1 1 . 


do Radius or Sine of H go: oo 
To the Hypothenuſe GI 540 00 8 


F 


1 


. A | LE; fx V. : . . 7 I 
3 y "0 2 , . ä \ | 
RTO ONO MET RR 
— : A 3f 6® 8 Fi * * %. * > \ * * \' 2 , 
J | 1.3 a | ! 


TR” | ser. Ih Of Oblique Pla Triangles. 


; CAR I. Ng. a4. 


n BG heck da Sigg l being 6. 
i ven, to ſind the Bi ide bppoſite to the other. . 


The Angle E 30:0 
Given 1 The Angle D 45:0 1 * Rau the Sie EF. 
31 73 we "FIR DE 29 387 


cee _ 


Draw DF at Pleaſure, and from D draw DE, to make 5 

ven Angle of 45 with D E, by Prob. VIII, and {et 290, from 

5 to E; then Wed Ka es D and F together, make 75 

Degrees, the Angle E is 105 Des 75 by Thepr., 5+ therefore 

from E draw EF, to make with ED an Angle of-105 Degrees, 
by Prob. 8. 2 then is DEF the * required. 


45 ene F the Sides f the-Triangle that contains the 
Now, 4 Angle, 2 % long as v Ke us Kath 


may continua , nic Line or Pencil, at here I 
continued the Side ED to M. 


Note alſo, Men an Angle is obtuſe, or more than go Degrees, 


you muſt take it off the Chords twice, Pecauſe the Line of Chords 
goes but to 90 Degrees. 


Obſerve, When the Sine of any Angle above 90 is required, ſub- 
tract the Degree and 12 from 180, and the 4 Sine 7 the 
Remainder is the Sine — [or the Sine of 105 is the Sine 


of 75, &c. 


1 


11 . 
* 


2 Y 


x i 
ſ 


CALCULATION, by Ax. 2. 


As Sine of Angle F 30: - - Co. Ar. 0.3010 
To Side DE 290 - - - - - - - 2.4624 


So Sine of Angle D 45 o —— = 9.8495 
To Side EF 410 n — 92.6729 


Here we have taken the Co. Ar. of the firſt Term, 9.9999 
according to the Direction of Rule V. at the Begin- 9.6989 
ning of this Chapter; the Sine of 30 being 9.6989, ——— 
the Co. Ar. is O. 3010, as in the Operation annexed. 0.3010 


Dy, CasE 


TR 169 v0 * e * 3 - 


. Cas H. Au. 46 5 ügge: bc.” 
Gires, two bides and an An e, 
ere Ab oth 
I Angle K 45 2 Oc: "X\ 
ina 4 Side LM 6 410 e 
Side e 5 


R of to Anfwatn fir tw ren — tre · 
main the ſame, and yet the 3 ede 
acute or obtuſe. 


1 5 1 
Consrxvecrion. 225 


Draw KM 560, Nom from K E 4 . to 
make at K, an e r in 
your Compaſſes the — 2 PII 410, — with one Foot 
in M, mo ra it will craſs the Line my 

tinued, in L and L; then if the Angle L be ſuppo _ 
the lower L is the required; but if acute, the uphermoſt 
L is the Angle, and e prick'd Line LM, is the third-Side of 


the Triangle, 


CaLcuLaTtion, by Ae. 2. 


As Side LM 41ob Co. Ar. 
To Sine of the Angle K 45:0 = = = 
So Side KM 560. - « - - - = = 


To Sine of the Angle L = - = = 1)9.9848 


The Angle L is 74: 58, if it be ſuppoſed Acute, or 105: a, 
i it be obtuſe. WM 
1 


14: 58 


105 02 


CASE III. Hg. 45. 


Given, two Sides, and an Angle oppoſite to one of them, ta 
and the third Side: | 


Side LM 410 J £50 p 
Given } Side K M 560 c Required the Side K L. 

* S 

1 Here 


4 


6 


® tive again, as before, it mulf be knowh, 
Wh, Obtuſe or Acute; for if the Angle L be Acute, it makes 
' + > the rp AA Nb: 


. 6 . 


| Confiruttion'is the fame as in Coſe 2 


cc LATION. 


Find the Angle L, as in Ca rape pe ODE 
n und by Ther. 5: and then "by 


2. 2 


If the Angle L be Acute, 


As Sine of the Angle L 74: 58 Co. Ar. oog 
-ToSide'KM 560 - - - - - - - 2.7482 
Ss Sine of the Angle M 60: 3 9.9376 


a „ 2.0% ⸗Qæ * 


the Angie 
29 58; and then, as before by Ax. 2, 


As Sine of the Angle L 105: 2 Co. Ar. 0.0151 
To Side K M 560 - - - - - - 2.7482 
So Sine of the Angle M ag 58 - - - 9.6g85 


To Side KL 290 - - - - - + 744628 | 


CASE IV. Fig. 46. 


Given, two Sides, and the Angle contained between them, 
to find either of the other Angles, or conſequently both. 


Side OP 410 
Given 1 Side N P ho Required the Angle N. 
Angle P 30:0 | 


ConsSTRUCTION. 


Draw the Line NP $560, and from P, draw P O, to | make 
the given Angle of 30 Degrees at P, by Prob. 8. and ſet 410 
from P to O; then from O to N, draw the Line O N, and 
the Triangle is finiſhed. 


— 


Cal 


— Ka 


— 


L be obtuſe, viz. 105: 2, the Angle M will 


hem, 


8 8 . 


Difference 


Find the Angle O and N, as in Caſe 4. and then find the 
Side ON required, by Ar. 2. 


To Side NO 


NB 


As Sine of the A leN 4 21 Co. Ar. "" 
To Side OP mg - wor — 


CaLlcviation , 
[This Cake i performed by Arie the third. 
569. jj. - '>q<, - > - 
42 "Angle gen 4 


979 | 
150 150 


O 
0 
I 
4. 


- _ 


As the Sum of the sides 90 Co. Ar. . or 
n are — 2.1761 
o Tangent of Sum 1 

Angles 75:0 +: $I 


To Tangent of + ther Difference 29 59 © 9.7612 


o 
. 


Half Sum of the unknown Angles — — 75.00 | 
Half their Difference 7 222 
Added together, gives the / 0 — 104.59 

20 „leaves the Angle — — 47.1 | 
Care V. Fig. 4 —_ 
Side OP 410 I e 

Given n Side NP 560 4x the Side on 

| Angle Þ 30: 0- n 

Anſwer, ON = 290. | , 10 n 2 
. as in 2 01 e 


CALCULATION. 


As Sine of Angle N 45 : 1 * Co. Ar. 
To Side QP 410 - = = 
So Sine of pen O 104: 59 


To Side NP 50 = = = = 


0.1504 


I) 2.7480 


So fine of Angle P 30: 00 i: 


F3 


| , 
: . 


* 1 80.0 
- 30.0, 


n 150.0 
75.0 


2.6127 
9.5089 


11e 1 o me,Ü.ꝗq/ s C 4 


& +» 
0 6 5 ko / * Wy f * p * 7 
WS 4 Ns ** ** 7 RTE 
* n 
. 


% n 4 » 
8 8 5 es Ag Wind Agent N 
i N | 


' 


. 07 . fog 


CLIO. C ON WU. CG TIO NW. ye 
1051.8 This is laid down by Fra. 


017 7.01 Chirvrans ON, by l. 
dice 8 1 280 3 1 410% — 2 
„ - 209, | 
Sum of the Sides — 70 A e 
rr re 


'4 


As the Baſe RT 560 - Co, Ar. 
To the Sum of the Sides 790d 
So che Difference of the Sides 120 


To the Difference of tho Segments 11 2 7765 
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The Angle RS 45 ſabtnadked from 90, leaves alſo 45 the ho! 

Angle at R required; | Sor 

And by the ſamo Method, the Angle at T may be found 30 Of 
Degrees. 
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veyors : 12 7. Gunter's Chain has now generally (and in 
Opinion, juſtly too) gained the Aſcendant of the — ben 
commodiouſly contrived A for meaſuring, and expeditious for caſt. 
ing up what js — by it. -- 
tis in Length twenty-two Yards ; that is, four Pole, at five 
Yards and a half, or ſixteen Foot and. 2 half to the Pole: $ 
that every ſquare Chain, viz. viz, every Piece of Ground a Chain in 
Breadth,- and a Chain in Length, contairisTſixteeri ſquare Pole; 
there being a hundred an ſixty i n eg in ten 
uare Chains, to wit, ten Ch aire and one in Breadj 
(or any Superſicies equal to that) is juſt = reg 7a 
This Chain is divided into a hundred Links of equal 1 
and theſe are ſometimes marked at every ten Links with Piece: 
of of Bends numbered 20, 20, 30, Ge, namely, that Piece that. 
Links from one End is marked 10, and that that is tren 
Tink from the ſame End is marked 20, e. But becauſe tha 
Braſs cord is ten Links from ane End, is ninety from the other 
and that 1 is twenty Links from o he Fad, is eighty ighty fo 
the other, therefore theſe Pieces o rats are 
both Sides, viz. that with xo on one Side, has 90 on the other; 
S 
t wnic oever ot the Chain 1 in 
by the Help of theſe Pieces of Braſs, {AD ak 5 1 — 
| you are from the End of the Chain; for the Middle eff 
Chain being marked with a Ring, it is eaſy to know in all the 
reſt, which Figure to make uſe of, by obſer which Side of an 
the e of the Chain you are on, e to diſtin- 
long Graſs, or Wood, or the like, it is beſt! to 


ve a red 6r white Rag tied to the "Ring at the Middle of . 


Chain. 
The Chain is thus' divided into 100 Links, and n 


; wok 10, for the Conveniency of working by Decimals, which 
like whole Numbers, and prevent the Trouble of Vulge 


rations, 


_ Way of ufing this Chain is with two Perſons, one at 14 
End of the Chain, The foremolt (qr, as it is commonly call 


* 


"Of 8 UE K 7 4 23 
that leads the gia) whe in bis Thad to Src fg av 3 
Adel ere Knee th 18 50 long. The ' 
round, or the Sticks 
o be; 0 hy ear along the Se of a rags 


t him that leads the Chain, keep eq ar re Hei 
ind three or-four Y Yards from it; a in wet hindmoſt Man is 
at the Point.frem whence to meaſure, let him 


" —_ 
+ — > 
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old the End of the Chain ere, Ell that! 
Su, aving the End of the Chain upon one or two of the Fin- 
1 ny ers of his Right-hand, and one of his ſharp Sticks in the ſame 


Hand (keeping the reſt in his Left-hand) pull the Chain tight, 
und tick down the Stick that he has in bis K. t-hang. | 
This done, let him run forward with the „till the 18d. 


0 


t five moſt Man come at the Stick, and take up that, till he that leads 
: 8ö ne Chain, ſtick down another, and * orward, till all the ten 
in Sticks be ſpent, if your Space be io long. | 
gle; Then let the Man that leads the Chain have all the Sticks a- 
ten ain and proceed as before: And thus, by the Number of Sticks 
»adth pent, or the Number of Times A all, you are help- 
) ed to remember how many Chains ve meaſured ; ſo when 
neth the hindmoſt Man has got two, three, or four of the Sticks in 
ec his Hand, there is juſt ſo many Chains meaſured, from the 
dat Place where you begun, to the lace where he took. up 4 the laſt 
ven Pin or Stick, 


b that If you have renewed the Sticks once or more, there is ſo ma- 
ther; WW ny Times ten Chains meaſured ; and thus, if you have renewed 
fy three Times, and the hindmoſt Man have 2 got 7 Sticks in 
bie Hand, you have meaſured thirty-ſeven and ſo in 
ther other Caſes. 
80 As for odd Links, the Braſs Pieces fixed. to the Chain, help 
may. in counting them; for ſuppoſe you have renewed your Sticks | 
many three Times, and the Foreman have again put down four 8 
of the but has not quite a Chain between the laſt Stick and Hed 
11 do meaſure to, kt him pull the End of the Chain „ 
de and hold it there, till the hindmoſt Man (laying down the — 
liſtin- ſtraight) come go the laſt Pin or Stick, and — e which Braſs 
Piece is next to the laſt Stick towards the Hedge, and how many 
Links it is from the Stick; as for Inſtance, ſuppoſe it is the Brais 


Piece marked 70 on one Side, and 30 on the other; and if I 
ſee the Middle of the Chain (marked with a Rag for that Pur- 
poſe) between me and the Hedge, I know it is 70 Links, and if 
the Braſs Piece be 6 Links 3 'the Stick towards the Hedge, 

that makes 76 Links; ſo that the whole Length that I have — 


ſured, is 37 Chains and 76 Links, 


ed 1 
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RY itt, Arne one Wande it che Pol 
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15 boy ning Aae e d + and, whar ee 
ent / or ON bf it, e 1 t= 115 
Bea or ir 10 ſtanding and the fald Object . — 0 
up a. Stick as a white e Handkerc 525 at the 75 . 
and” ſo come back; 7 740 if be v not in the ight-line when he 


comes ſo near, let th wa 1g wave him to th e Right 
or to the Leſt, till 10 fer $f 2 im . the ſaid Object 


and then put up my white 27 95 as before. | 

nd then, in leadi 1 800 Ee Chain, let hith ke o the faid.w its 
Mark, and the Object both in one; that is, in a Right-line wit 
iraſelf, ary he will be fare to deſcribe 2 Right ine with i 
Chain, and carry it ſtraight to the ſaid white Mark; and it cali 


be no h to mY TOP for the other Leek or uy 


Yards. . ts 


© Sometimes it happens in th e this pong are bi 
fall Parcels of Land to be meaſured or ſet out, where there is 
no Chain to be had todo it with. In ſuch a Neceſſit you may 
ſupply the Place of a Chaim with a Rope or a Cord but then 
great Regard ought to be had to the Weather, for wet © Weather 
will make it ſhrink and grow ſhorter, and very hot Weather will 
make it grow longer than uſual; but if Neceſſity oblige it, it is 
beſt to have — or Cord half worn, and uſe it i Weather 
that is fair but cloudy. Vou may cut it to four Pole, or two 
Pole, and m fure' the odd Links by a Stick cut to the 
Length of Links and''matked with a Notch at the Length 
of every Link; and it may with Care ſerve ee do to-rheaſure, 
or ſet out Land for * _ the like, where b . 


tunities cannot be had. 
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us . conſis of a Whed KOT II * 
ds 18 neatly ſhod or Iined about the Edge with Iron, Wer 
che Wheel of a Chariot, to = 2 
The Wheel is fixed upon a ſhort Axis, whbſt nde, pl 

> Pieces of Wood, which: go out. forward from the Bod * 
> Inſtrument for that. Puryole, deren which the heel. 


DVECS, 


In the Rody of the: the teen is a Viactine of Clock-work 
ed by the Wheel, by ampane.of an Teo. Rods, ;/which lies along 
a Groove from the End of the Axis of the Wheel to the Clock- 
brk, and ſo contrived with Wheels and Pinions, that when the 
heel is run forward upon the Ground (by two Handles at the 
er Part of the Inſtrument made for that Purpoſe) it turns two 
ands, which are viſible on the upper Side of the Inſtrument 
ich Hands, by Figures they point at as they go about, ſhew 
w far you have gone with the Wheel. 

To decribe all the Clock-work within che Inftrumersy with 
e Numbers of the Wheels and Pinions, would be of little Uſe 
the Learner ; but the Curious that deſire it, may ſee the whole 
eſcription in Bion: Uſe of Inſtruments, fold by Mr. Senex, 
The Wheel (including the Thickneſs of the Iron about it) is 
o Foot, ſeven Inches and a half in Diameter; ſa d elfter that 
 Circumference may be eight Foot three Inches, or half a Pole; 
that once about of the Wheel is half a Pole, eight Times 
out is a Chain, eighty Times about is a F urlong,, and fix hun- 
ed and forty Times about is a Mile. 

There are two Hands turn about on the Top, or upper Side 
the Inſtrument, one of them goes round once in a hundred 
d ſixty Pole, or half a Mile, its End pointitig round a Circle 
Jat is divided into a hundred and ſixty equal Diviſions, numbred 
every ten, and paſſes one of them at every Pole the Wheel 
bes. 

The other Hand goes once bon in twelve Miles, and moves 
a Circle divided into twelve equal Parts round it,, and mark- 
d IL. II. III. Sc. to XII. and ſubdivided into Halves and * 
rs, exactly like the Dial - plate of a Clock. 

The Uſe the Wheel is to ſhew, only by driving it before yous 
ow many Miles, Furlongs, Nn or the like, you have — 
whic 
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76 Of INSTRUMENTS, 
which, without any Charge of hoon or Trouble of writ 
down, is eaſily diſcovered by the two Hands; as' for Infta 
the Hand that goes about onge in half a Mile, or a hundred ; 
fixty Pole, points out by the ſmall Divifiens every Pole you 
and when it has made a Revolution, the other Hand has pal 

| Half of one of the twelve Diviſions that are upors its Cid 
ah And hence, 0 wig 
Running your Wheel along, ſuppoſe in the Road, and ha 

run by Computation two or Miles, you look upon the 

Indexes, and you find the Hand moves in the Cirele numbtel 
to XII. to ſtand between II. and the Mark that is half 
tween II. and III. and the other Hand at too, I conclude 
the firſt Index, or Hand, that I have gone between two Mi 
and two and a half, and by looking at the other which pd 
at 100, I find J have gone two Miles, a hundred Pole. 
But if the firſt Index, or Hand, had been between II. an 
half, and III. then the other ſhews how much you have g 
above two Miles and a half. — N 


Example. If the firſt Hand be more than half paſt II. andt 
bother at 90, I know I have gone two Miles and a half, and ni 

ty Pole, which (becauſe eighty Pole is a Quarter of a Mile)is 
Miles, and three Quarters, and ten Pole. e 

With theſe Inſtructions, they that underſtand the Uſe of 
Hour Hand and Minute Hand of a common Clock, cannot | 
ignorant in this. : FAG 
© But there are theſe Cautions to be obſerved in the Uſe df t 
Wheel. | +. {, 61 4008 

Fir/t, That before you begin Work, you put the two Han 
to the Beginning of their Revolution; namely, one of them iN 
the other to 160, and then count as before. 3 
Slecondly, Avoid as much as poſſible, running the Wheel in 
Holes or Ditches in the Road; for as the Wheel will incline 
ſink to the Bottom, you thereby meaſure the Concave, init 
of the horizontal Surface, and make your Diſtance greater ti 
it ought to be. . ä | 
Thirdly, Endeavour at a convenient Diſtance to foreſee wit 
ſuch Holes or Ditches are in your Way, and by little and lit 
avoid them ; for if you do not ſee them before you come at then 
going round the Edges of them will encreaſe your Diſtance, 3 
much, or perhaps more, than going through them, and ca 
you to contract as bad an Error, or worſe. 

Fourthly, In Surveying the Roads, avoid (as much 28 fl 
Ground will admit) croſſing the Lanes, for that alſo encrea 

the Diſtance, even in meaſuring with a Chain; but in the Ca 
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, above, the Error is not ſo conſpicuous in the Meaſure by 


' 


ndred ; 

le you near the horizontal Diſtance z however, all theſe E a 
has pe to be watched againſt, and the rather, becauſe they all 
s C one Way ;. namely, to make the Diſtance more thaũ it is; 


* , if one made it more, and the other leſs than it ſhould 


one might help to compenſate the other, and the Error would' 
1 the e more tolerable. | DF 
anbrelſ Hence the Wheel is not a Inſtrument for the meaſuring 
half WW incven, woody, or marſhy Grounds, or other Places, where 
iclide BY. bove· mentioned Inconveniencies occur. n 


The Uſe of the Wheel is (by the Help of the Theodolite, Cir- 
unfere OT pted to the Uſe of either of them 
plot Roads, Rivers, or the like, thus: | 805 
Fix your Wheel and Inſtrument at the Place where you intend 
in, whether upon a Road or River, &c. and call that your 

ir Station. Then place ſome Perſon or Mark at as great a Di- 
ance from you along the Road or River as you ſee it ſtraight, 


vo 
ch poi 
IL. and 


2 d by your take the Bearing of the faid Mark, which 
e) io run the Wheel from that firſt Station, to this, which we 
5 hall now call the ſecond Station, and find the Diſtance, which 


ul ſet down. | | | 

Then place your Aſſiſtant or a Mark at a third Station; that 
„ 23 far as you can ſee it ſtraight from the ſecond Station, and 
ne your Bearing and Diſtance as before directed; which alſo 
t down as before, and ſo proceed to the fourth, fifth, and ſixth 
vations, &c, and you have the Road or River ſurveyed ; and 
boy to protract it upon Paper or Parchment, ſhall be ſhewn in 
the fourth Book. : 


Note, Ihen you Survey a Road, River, &c. by the Help of the | 
Needle, Care ought to be taken to allnw for the V. ale, for 
although the Compaſs will, without any Regard to the Variation, 
give you all the Angles, and the Poſttion of the Stations, with 
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ed 
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nl 


e wield Reſpef? to one another; yet they will differ from the true Poſſtion, 
d litt 3 dy FA C 
t thel | 


1s, if that is not regarded and allowed far. | 
The Directions above bein a Specimen of the Uſe of the Wheel, 

[ ſhall ſhew how to ä 4 rods Road or Ri- 

ver, where the Parts of it are neither ſtraight, nor yet make 

Angles with one another, or however otherwiſe irr ; but 

this you ſhall have in the Fourth Book of Practical Surveying, 
under its proper Head of Surveying a Road or River. 
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Chain, becauſe it will iretch over a ſmgll Hale, and means 
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—— r cable ef were dre 
to learn, to know and diſtinguiſſi the 'ſev n 

he ſees them; and to them ee 
willing to Jearn more, a plain. Account of we Uſe ef dem u 


be; of mixgAdvantage' than ſuch a large. and nen Dederi 


tion. :K 
The Theadolite is: a very uſeful Lifriimentl in 83 

ate moſt c made of Braſs, and conſiſt of a: 4 

twelve or fourteen — Diameter. The Limb is divided in 


— and theſe Drgrees are againiſubdividedinto imillq 


itutle of the Inſtrument will admit of, fot 
times © — Subdiviſions, and ſometimes by Diage 
1 _ outermaſt to the innermaſt concentrick o 5 

There is in the Middle of the Braſs Cirde » Ron abbad 6d 
touch'd with a Loadſtone; the Center or Cap of the Needle be 
ing in the Center of the Circle; as is alſo the Center pf theli- 
dex — which it turns, to take any Angle, as Qccafion Te- 
quires 2 . ) 

On the Back, or under Side of it, there is a Ball and Socket 
ſcrewed on, whereby to fix it upon the Head of the three-h 
Staff; ſo that in Time of Uſe, it may be turned about, or 
5 — Horizontal Poſition, without removing the Legs of the 

The Uſe of the Theodolite i is for taking Angles, as the Chai 
is for meaſuring Diſtances. The Uſe of it'in taking an Angie 


is this. 
A Suppo ſe ABC was aWall, which made an Angle 
at B, — Quantity I deſire to know. 
Place your Theodolite at B, and when you have laid 2 
dex upon the Diameter of it, and fixed it * turn the Inſtru 
ment about, till you can ſee the Mark A, or the further Endel 


the Wall, through the Sights; then ſcrewing the 8 


een g 2» 
8 ng 8 


e © wt oy ho x 6, 
Index, 7 . 1 


N ui all other IRON „ 
. e ES ' are 
ts place it in the Paint B, uy Jo Wall 4 ami inacceſſs- 
be; but you are to underftan „ to Plate it as mur "the 
Pum B — ons %% to eee , 
to mboe round it; as ſuppoſe, in 
Curner e Gre Pala: 17 edfervt / 
Bither ſet up Marks at E and bits juſt as far diftant 
the 1 AB and BC, as the Point A ar Ie by frm 


27 i 541 ſerving, 
e e Aue 5 4 

ad of ob the Lines the © 

fel irs i the former, the 


being 
Angles will be the ſame, DE to ABC. 
Obſerve the ſame in any atber Inſtrument for taking Angles, 
Al in taking any Angles on pb eval, ps or Wood (when. 


you cannot get into it, or cannot take your 
Obſervation, by reaſon of che great 2 9 of Maud or 
obſerve the ſame Rule, and place your Inſtrument at G 1 


B, and ok alng the Lines G Hand G1, e 
4454 and your Angle will be true. 5 


CHAP. IV. 
Oo th CIRCUMFERENTOR. 


HE Circumſerentor is compoſed of two Parts, a Circle 
and a long Index; the Index twelve or fourteen Inches,, 
dr -_ or leſs at Pleaſure, and the Circle, in Proportion, com 
— y having its Diameter about equal to half the Length of 


Therei is, on the Back-ſide of the Inſtrument, a Socket 281 
n, in order to place it upon the three legged Staff, in the fame 
aner as the Theodolite js fixed, when it is to be made uſe of. 
The Index is divided into ſeveral Scales of equal Parts, of ſix, 
ght, ten, twelve, or more, to an Inch, and ſerves for a Scale 
to 
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_ divided no, te 812 of. the Cefn arid” on the 
| tl 5 f. 3 in 1 5 0 0 " | 

lags enough to admit of it, —— can neger by 

| | Meridian; and 


over the Li 
of the l. 


| 5 is E 
« | the Middle of the Index, and that 
3 which the Flower- de- luce ſtands, is always to by 


placed towards you, or next the Eye, in Time of Obſeryation, 
In the — this Circle or Box (which is exactly in th 
Middle of the Index) there is a ſmall ſharp Braſs Point, upt 
which there is ſuſpended a Needle touch d with a 
with a Glaſs over it, to preſerve it from the Injury of the Wes. 
ther, and the Violence of the Air, which ſo ſecured, will poſit 
itſelf North and South, except ſo much as the Variation ts, 
I have hinted in Chap. IT. ee 
There are two Vanes or Sights, one belonging to each EA 
of the Index, through which you are to look at the Object pc. 
poſed ſor Obſervation. | e 
This Inſtrument is fixed upon the three - legged Staff, by Hel 
of the Ball and Socket, as the Theodolite, and other horizg 
tal Inſtruments are. 4 
The Uſe of the Circumferentor, is to meaſure the Quantity 
any Angle in the Field, in order to protract the ſame; and iti 
thus performed. | 
Suppoſe BA and B C are two Walls or Hedges, which part 
encloſe the Field AB C D, and I am willing to know what An. 
gle the Wall or Hedge, BA, makes with that B C; ſet up the 
' Inſtrument at B, and fixing the Flower-de-luce d 
L. 23. the Chart towards you (always) look firſt along tie 
Hedge BA, and obſerve what Degree the Needle points at 
which ſuppoſe 30; then turn the Inſtrument about upon the 
Socket, till (Mill keeping the Flower- de- luce towards you) t 
can, through the Sights, look along the Hedge BC, to ſee the 
Point C, and then obſerve what Degree the Needle points'ah 
which ſuppoſe 125; take the former obſerved Number of De- 
grees 30, out of the laſt 125, there remains 95, the Angle + 
quired, 3 , 2 ins 
Note, I in two Obſervations to find an Angle, the Netdle pam 
in one of them on one Side of 300; and in the other on the tht 
Side, add what one wants of 360 to what the other is paſt il 
the Sum is the Angle required, By 1 
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ber 182 — ial wie upon a Pin, whoſe fi 


cints to the Graduations of the Limb of the | 
eee like the Theodolite 5 
pon each End of the moveable Index there-is a Sight 


ane, through hoch which the Sight is to be taken, along the 
r Vor to any 

ere is alſo a Com toit Müms ties in tba void 
ace, between the whole Diameter and the Limb; but I think 
8 much more convenient, to have it faxed upon the Center, 
u that the Center of the Compaſs 
r of the Semi-circle, and 
then jt anfovers the End of the 
* a8 well as of a Sethi-citcle; 
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[1 come to ff of the Uſe of it, in the ENT Per of, 
ing, in the latter Part of this Book: 
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Plan Table b. 20 uc 22 50 WN 
3 of all — wakes of Surveying, 
pl the Place of both Theodolite, Circumferentor, 


Deſcription and Uſe of which ſhall be inſerted hereafter) f. 
8 ſmall Encloſures upon the Spot, as we are ſurveying them, 


Plain-Table, n Parali ee or 4 
conveniently fine, ede. Pub, rot | 
Thickne6, 2 to ah nag 
| They a are ade en — 
broad ; or whether larger 
vat Pts — eg" 
be . x7 bert agg ed — 


"aa 


a U * Jan 


;5 many . 
andthe iniide Dimenſious of the Bor- Frame alta! 
outſide Dimenſions of the Table; o chat is may be pat on; 
taken off at Pleaſure. hoo ech Sil $33 
0 Fhis Frame ſerves, to holll the Table hgh, and malt 
ecntrived ta go cavily on with either Side of the! 
becauſe i it alſo ſerves to faſten a Sheet of yo _ 
by forcing down the Franie, and ſqueezing in 5 
the Paper) pulling'it ſo tight, as to le ire am 
very [ 1 Dt 
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Fable, and fit to be drawn upon. 
On this Frame ave alſo. the ſeveral Babes, 


per, and for ſh 5 0 — when the 
than one Sheet. = 4 
— on one Side of the Frame 350 
y divided, becauſe the op 2 ye 
equa viſions, with reſpect to the ſmall that e in , 
iddle of the Table, and is the Center of theſe 360 Uege* 
and would be equal Diviſions in 9 if deſcribed Ns about : 


ad fnall Hole, as a Center. 


ors: 8 


O NAT RU N . 
1 ite ſubuivide 9 —— 
admit; and at tach | 


why ona dne. Number of Degrees, 2 


e SET — 

* 92 — 1 c. | 

the ſame,Reaſon a befate — ae 

all the 360.De fipplicthe Place of . 


that expreſſes 
dolite, and the other of 180 
There is a Box with a Card 1 


with a Load- 
of the Box. 


perpendicularly 
dights are r ht, and 7 
the F 92 plain Side of the Index are 
of 1 P ſev . with Diagonal-Scales, and a 


oe ER of the Table, there is a Braſs Spangle 
Socket, faſtened to the Table with three Screws, in order to 
fix it upon the Head of the three- Staff; which is perform» 
Ae 
Chapter the Third. | 


Of the Us E of the Prain-Tante:- | 


The Plain-Table, as above deſcribed, will ſupply the Place, 
and anſwer the End of a Theodolite, Circumferentor, or Sethi 
circle; but what is here meant by the Uſe of it is, as locking 
upon it as a Plain-T able only, and thoſe Properties peculiar to 
it, that other 8 are 8 capable of. 
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| . ws 7 
wiki Cue, ie rame on, to 
and cet apo the Fable ; . then put the Box, whe 
in it, in its Plate, ö 
to the Meridian of the Table, which is's 
-the of: the to the End 
che Center of — Lows Wha == — 
of tlie Staff, the Index, wi Sights fixed upon it 
their Wars len the 4 NN is wry won 
for eat ie * | 1 
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i toe 2 with! te Prat «True | 


the Lines A B and BC be two Wally meeting at K. 
— there the Angle B, and Se your iber 
Plain Table, how much the Angle is; 
at B, or rather, with the Reaſon aid 
Fig. 48. Place it at D; and then turn ———— 

25 upon the Socket, till the North End of the Needle 
be juſt dect over the Meridian-Line in the Card, "and there 
ſcrew'the Table faſt; then aſſign a Point at Pleaſure upon' the 
Table; with this Conſideration, that it be ſo near thut Part of 
the Table chat ſtands next the „ as to 
Room for the Index to lie, —_—— ines to be over the 
Plain of the Table, and applyin Edge of —— 
Point, turn it about upon it, gr er through XL Sight of it, 
can ſee the Mark fa r 7 — d by be E of the 
draw the Line DF; then keeping the able faſ and the Inder 
at the aforeſaid Point in the Table, turn it about, till you can, 
ene — 
the Paper 2 draw the Line DE; 
ſhall — whoſe containing Sides FD and DE, 

are parallel to A w the Wall or Hedges of the Field A B and BC) 
— — uired. 

But if you, ace to take all the Angles of a Figure, or Field, of 
three or de an ter Number of Sides; as ſuppoſe the 
TR DEFG, ds no Matter at which 

r you 23 but tuppoſe y would begin at 
Angle E, „ ng through the from E to F, and 


ſrom E. to D, W D, us abore def; 
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This 


conyenient | 


of INSTRUMENTS 85 
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the Needle directiy 


anth of it 
Parts, from wc 
to C, as above 


a . 
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und proceeding as above, is exattly true, if with 
Lare; and if the Nerale is well touch'd, "and —— 
ordinary well, and ns one, Iron, or Steel, be nigrit te 


„ a1 the A 
ae dt Tl, ab Arr 52h 
EE 
*s then for the Mack ot ©, ths able fond, 


Compaſs flands true ; but if not, you muff turn the Table a little 
Line E D). you can from D ſee the Mark E, and there fix your 


Table faſt, and then proceed to look towards Ci as.above di- 
rected; and this is a ſurer Way of taking an Angle, than by 
truſting to the s only, and 15 properly. called Back-ſight 
and Fore-ſight. | | OT Re | | 

ben you have taken all the Angles in the Field propoſed, of how 
many Sides foever, you may examine your Wark, and find ge- 
nerally whether it 1s right or no, by adding all the Angles to- 
zether ; and if their Sum amount to twice as many;Right-angles 
leſs by four, as there are Angles in the Polygon, the Work is pro- 
bably right. See Theor, 8. TY 


By this Method you may proceed to take all Fe Angles in a 
Field, and by meaſuring and laying down the Sides, as before 
directed, you have all the Plot of the Field upon your Plain- 
Table: And by the ſame Rule, if you have a ſmall;Eflate or a 
Farm to ſurvey, which conſiſts of ſeveral Encloſures, and would 
do it to ſuch a ſmall Scale, as to bring it into one Sheet; take 
Care to begin at the ſame Part 8 your Sheet, that you begin — 

| ; 3 0 
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s Oo IMSTREMENT® . 
of the) Farm, chat is, if you. begin Work at the SouthoWeyy 
nn Fartof the Farm, r p 
. Part of the Plain- Ta c. and then in laying den a 
—_ Hedges of the Field in which you begun, vou will have lad BY 


all, 25 8 | Field 
fand perhaps of more than one)-:paſs over into that ne N 
— oro ore exadtly right, you will, when vu hive | 
Farm, upon the Paper on the Plain- Table. N 


1 fo an 
But if the Eſtate or Farm be fo large, that wich the 


i 1 
1 1 f 
* | 


uſe, it will not come all into r only haps 

ns, you muſt, when one Sheet is full, take it off the Plaj 
able, and Jay another clean white Sheet on; and this is called 

ſhifting of Paper, and is thus performed:  ' © 
Suppoſe BC DE repreſent the Sheet of Paper laid upon the * 
Plain-Table, and that is intended to be drawn the Plot of 
the Field FGHIKL ; and ſuppoſe I take my firſt Station at L. 
Fig and fo proceed to F, and fo to G, by the Direc- | 

. 49. tions already given; but intending to proceed ts HI, 

find there is not Room upon the Sheet that is upon the Plain- 
Table, to draw the Line GH, In this Caſe, draw it to the 
 - . . Luge of the Paper, and then remove the Inſtrument to the firſt 
Station at L, and proceed the contrary Way to K; but when | 

you ſhould draw the Line K I, you again find, that the Pa 
upon the Inftrument will not contain it ; but drew it to the Tie 
1 Hel — n the Edge of {it 
| y the Help of the viſions the - 
the Table, which are intended for that Patricks” Wis upon the 11 
Paper, the Line PQ, parallel to the Edge of the Paper CD, 
and obſerve where it cuts the Line or Hedge of the Field IX, 
as in P. ugh the Point P, draw P R parallel to the Etze 
of the Table DE; and then in ſome blank Part of the Sheet, 
mark it with No 1. or the Letter A, or ſome Mark that may 
diſtinguiſh it to be the firſt Sheet, and then take it off and lay 


8 | 
Then put another clean Sheet upon the Table, in the ſame 
Manner, as you were directed in the laying on of the firſt, and 
towards the contrary Edge of the Inſtrument, draw a Line pa- 
Bir. co, Fallel to the faid Edge, as the Line $ T. and upon I ©) 
L. 50. that Line, lay the Line PQ of the firſt Sheet, 
which may be beſt done, by folding the firſt Sheet exactly in 0 
the ſame PQ, and then apply it, as above, with this Canſide- f 
ration, that you take ſuch a Point in the Line $ T of the ſecond 
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Sheet, for the croſſing at P in the firſt Sheet, as to allow 1 the 
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ſmall Diviſion on the other Side of the EA or o, ani 
Extent ſhall zepreſapt 450 (which. is the ſame z.reprelents4) 
| — —— 1 bag the Figures are placed, 
bull Pb. ben 4. 5 18 4 
this Cu if ſect you. — To 

Ain aſe, if you have inal Di $ 


3 390% Ge ah 
the wen Te 


computed by 81 f 
quired to ſet off 635, pe IE oot im , ang extenc | 
png] ng fab Log * 0 f che. ot, 
at the yau Were to fot hy 
Py but conſiderii ale Lao | 35, .ext 
that moveable Point to . — between ird and 
ſmall Diviſion; for as from 6 to the third mall. 11 5 0 
and from 6 to the fourth ſmall Dixiſion is 64 its 
ceive, that from 6, to hay, between, the thir ad rd whe 
and i it is re uired to ſet 637, you are to as neat 
you can, Trip Tenths of * Dita iſtance, be Ne HT third to! 
fourth ſmall Diviſion, and from 6 to that, is 637 required. 
But there are other Sorts of Scales to meaſure equal Fat 
which are commonly called Diagonal Scales,” and, 'as Tluppd 
there are few that undertake to ar . Art of Surveying, | 
what are furniſhed a commo ain. Scale, or a Gun 
Scale ; and the Diagon -Scale being Fe Tay me upon both, 2 
alſo the Deſe iption of that, ſervin * a Deſeription of, of 
Diagonal Sc es, I mall apply the Neesen to theſe. 
he Plain-Scale is aN twelve Inches long, but 
Scale is twenty four; they are both made ſquare at 008. 
and ſloping at the other. The fain-Scale has the Dia 
| Scale on one —_ and the Line of LR Rhurmbs, & 
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{at in Number i. but in the Line 0 parts the 
rom the Diagonal, and is the ning, of, bath) ) and extend 
the other to **. N Number propoſed, that Extent fall 
the Space required, 4—— Thus from the faid Line to 3 is 3, 
and from the ſaid Line to ꝙ is 9g J AN 

But if every Figure in the large Diviſions ſtands for 10, Ls ou 
call the firſt 1, . len, 20, Sc. and then every 
viſion in the Out- line of the Di ſtands — 4 — 
the firſt is 1, the ſecond 2, c. and in the common Scales, 
they are frequently marked at every other Diviſion, as 2, 4, 6, 8, 
the laſt Line belng 10; and then if you would ſet off 32, ſet 
one Foot in 3, on the outermoſt Line, and tfie other to 2, or 
the ſecond in the-ſmall Diviſions 38 the ſame Line, pag that 
Extent ſhall repreſent 32 
But if every whole ;vifion be to prckaracd; chan the Fo 
Extent from the firſt Line to 1, is 100, and from the faid Line 
to 2, is 200, C ——— PE 10, and then the Ex- 
tent of 320, is the ſame of 32 

But as the — are contrived to run ſo much ſloping, 
that the Bottom of one is juſt as far diſtant from any of the large 
Diviſions, as the Top off the next, and theſe Diagonals being 
equally divided — 10 Parts, by Lines drawn parallel to the 
Edge of the Ruler, it will follow, that tracing any of theſe Lines 
crots the Ruler, from the Top of the Diagonal to the Bottom, 
every parallel Line that croſſes it, is juſt one Tenth of one of 
theſe ſmall Diviſions further from the Por Line, than at the laſt 
Crofling ; ; becauſe in croſſing all the 10 parallel Lines, it is m_ 
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ni it) is a Line of 
— &c. to 90, the Diviſions. growing | 
increaſe. There is commonly a- Braſs Point at the Beginn 
of the Line, und another at 60 Degrees; becauſe the Chord.af 
60 Degrees being equal to the Radius, or Semi-diameter oſ a 
Circle, that Extent 2 called the Sweep ef 60) is fte- e ex 
uently taken in the Compaſſes to ſweep the Circle with, and i 
the Line of Chords, according to the Diviſions upon it. 
are the Meaſures of their, reipective es; and this may be 
thought ſufficient for a iption of the Line of Chord. 
How a Chord is to be applied to the meaſuring or proj 
a given Angle, which is the chief Uſe for which it is 
is taught in Prob. 8. to which Definition and Problem the Rear 
— Recourſe for the Uſe and Application of the Line 
ords, Ys 00651 1 AYP VER? 
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1 he — om 2 
5 3 equal to the ſame, in the other; but the Space be- 
een 1 and 2, is not equal to that between 2 and 3, but Jarger 
e Space between 1 and 2, being equal to that betwedn'2 arid. 
becauſe 1 bears the ſame Proportion to 2, as 2 does to 4, 
125 3 to 6, &c. and every two Numbers that bear the ſume 
portion between themſelves, are at the ſame Diſtunes upon 
e Scale ; and hence the Proportion of any two Numbers: bein 
yen, the Proportion of a Fourth to a Third may be found 
: Extent of a Pair of Compaſſes. 
Therefore it is, that the greater the Numbers, the cloſer they 
naked upon the Line of Numbers; becauſe every Number 
cluded between any two Numbers, though never ſo large, 
e expreſſed between them upon the Line, as well as all Num- 
rs included between any two ſmaller, in the ſame Proportion; 
for Inſtance, 60 bears the ſame Proportion to 15, as 4 to 1; 
refore all the Numbers between 15 and 60, are 
the ſame Space upon the Line, as. the Numbers. that are be- 
een I and 
The Figures on the Line of Numbers may be read, either 
r their proper Value, or for 10 Times, 100 Times, Oc. of 
eir Value; and the ſecond Row is always 10 Times the Value 
the firſt: Thus if 1 at the Beginning be called 1, the 2 is cal. 
12, the 7 is 7, c. and ſo the 9 is 9, and 1 in the Middle- 
lo, and the 2 in the ſecond Row is 20, JJ, 3 &c, 
i the 10 at the Right-hand is 100; then the Numbers 
"wen 10 and 20 are ſupplied by the frſb Subdiviſions, as the 
xt large Subdiviſion towards the Right- hand of the 1 Mage 
idgle 
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1 as 1 tothe Multiplier, fo 

to the Product. te Vl | 
In Diviſion, as the Diviſor to I, fo the Dividend tothe 

tient. 
In the Rule of Three, as the firſt Term to ſecond 
he third to the fourth. . 5 * 
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Hin of MouurteLicarion. 


Extend) Compaſſes from 1, to the Moltplcry a the 
Extent applied een tiplic 
to the Product. 0 


Example, Suppoſe I — multiply Nl by 5, extend theC, 
A the ſame Extent reach irgen 730:36- 
5 u 


requ 
And the like in any other two Numbers, if obſerved on 
Line, 8 to the foregoing Directions; as, ſuppoſe it i 
Lare to find the Product of 16, multiplied by 6, extend ! 
__ from 2 to 6, the ſame Extent reach from 
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d required. 


2 of caſting up Gunter's Line; is 

| Way of caing wp by Gonte's Line, rl 
— when, ties ia not Time tuft Crlratation 
Pen; and it may allo be of Uſe to prevent a Miſtake by mi 
ing or miſcalling'a Figure ; for although it will not candy 
cover the minute Truth; yet it may ſerve to find an Error, 
t that may as caſil in a Fi or Place towards the 
-hand, as towards the Right, if a Miſtake is committed in 


ultiplying or adding the\Sums together; or in copying which 
| nfrunc will will N diſcover. | 
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1 5 yo 
es; from ce to the da 
2 180 in ull ; and if you would contient 
the'North, quite round to the North again, on fel 
gtees, keep your ! r in the ſame Poſition as before} © 

Sh the Wale Eüge of che Ruler comes off from 'the'$ 
circle, at the South End of the Arch, the other End 
Ruler will go on at the North End of it only; then beg 
number on the inner Row of Figures in the Semi-circle, and 
on to 190, 200, Cc. as Occaſion requires, towards | 
But if you would reckon your Angles from the South We 
ward, keep ſtill your — as before, only begin 5 
reckon 'upon the outer Semi-circle and Figures, 
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As the Sector is divi d both equally 1 eg From 

Center down each Limb (as I hal L x de 

follow, that as the Extent the Center and any 

8 ry between that Number 4 + Cube on 2 
er Limb (the Sector at any Opening Ne ; 

the Center Le any other El to the Extent een that 

and its Collateral Number, the Settor being kept at = fame 
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: a Quadrant, or Quarter of a Air divided ir — 
the neareſt Extent from the ut of theſe D 


3 Diviſion W de i a the Line of 4 
I mentioned; the Circle being drawn with that Rad 
Compaſs that you f the Length o the Line or hah wh 
| = 5 
The De of this Line of Chords is to project any v circular Fi WM con 

gure in Aſtronomy, c. to an u Radius; fol is ug the" Qui hnd 


mon Scales the Chord of 60 is the Extetit form. the 41 jour 
the Line to . ſo here 8 = Sector _ Ferre of hay 1 ing, 
* xtent; for ſuppoſe you wou at th 

my, or the like, to an 1325 wh ry an Inch i Foo! 
Compaft es, and wich one Foot in the Braſs. Point at te Wi othe 
of 60 upon one Limb of the Sector, open the Seco tl from 
the other Foot (key (kept at the former Extent) wi fall 1 in 9 dect 
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15 So the Sines wp 13 EEE 222 . 
ing the . at Openi ace. one Foot of your 
Compaſſes in an 85 the Line of Sines on one Limb of 
the Sector, and * e Fee to its collateral Sine on the other 
De Extent i is 18. Sine of the Degree by whaſe Extent it 

was taken. 
4 The Li of” uſe the Tangent of 45 Deg, is 
Radius) is . from, angents (becauſe with 10, 20, 30, 40, 45, 
which laſt is at the End of the Sector, and is Radius; but the 
Tangents above 45 are Jeicribed within the other, and 
ith nk 


commonly marked with fmall Letters ¶ tan. ] or [t. ] If you would 
ind the Extent of angent under 43, take the Radius of 
your 2 1 ry war Tak the Sor - wo an Open- 
ing, that one Foot of being placed in I angent 45 
a the Tad of the — 75 — Limb of the Sector, th other, 
oot may fall in Tangent at nd of the Sector, on 
=_ Liab thereof, and — * os. Sector ſtand ſo, the Extent; 


rom any Degree of the of Tangents on one Side of the 
Sector, to — N on te other Side, i: is the Tan- 
gent 
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tent is the Secant of the Degree, from 


taken to the Radius propoſed. 2:16 304 1 OE 
© There are alſo many other Lines may be deſcribed upon aSec- 


may 
tor, as the artificial Numbers, Sines, and Tangents; alle the 
Lines of Hours, Inclinations, Chords, and Latitudes for Dia 
ling; alſo other Lines or Tables for ing, Menfuration, &. 
as every Man's particular Buſineſs requires; but the above-met- 


tioned being of moſt univerſal Uſe, and peculiar 3 the Inſt 


ment as a or (becauſe they, and only they, its Cew 
ter) I ſhall ſhew the Uſes of them, as they may be applied u 
our preſent Purpoſe. © | 03. Oo 1 
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of Tres, which indeed is a great Part of Arithmetic; and 
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Foot in 40 the firſt, Term, open the Sector till the other Foot 
fall i T% the Line Ate Lines on the or Compute fo te 
the at that extend 

id Term 60 he Lind the ſame on the . that. 


to 
Extent meaſured on the Line of Lines, from the 
peter, will reach to 75, ur. 75% or 3 155. the An 


the Queſtion. JB: 

And as the Rule of Proportion is worked by the Extent 

ore mentioned, ſo eve is performed by 
Term in the Proportio and ſaying, as 1 to the Multiplic 

= * plicand to the Product; but 

hained i in the Uſe of the, Line © 
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| ſhall not need wa further 
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ther Inſtrument is, that the Line of Lines may be to 


poſfible Scale of equal Parts, of how many rw 
Ir Feet, &c, e to an Inch, or any other N 

at the Sector will reach; Fr 

e Sector, form a Scale of 36 Parts to an Take an 
ch in * r 2 
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e 3 25 . of the Sec-. 
tor I any Opening where) together with a Line ſuppoſed 
to be Zenn ed en Wer . upon d. one Leg, to the ſame 
Number on the — make an ſoſceles Priangle, the Baſs 


92 F to the Length of the Sides. n 


And 3 whatever Number, of Parts be propoſed i a 
Inch, take an Inch in your Compaſſes, and ſetting one Foot on 
the Number of Parts acopoked in an Jack on; one Leg, ſet the 
l an Open chat the other Point of che Compak 

Per Number on the other Leg, and 
w your © ſro the propoed Number of Pare a 


nin, ſuppoſe. you are to reduce a Diaug bt from, one Seal 
= -- to 1 in an Proportion => ned ; as for In. 
b. 43. tance, if you would reduce the riangle, GH], 
SE 8 another in Proportion to it as 4 to 7. 
any Side of the given Trian . as. ſuppoſe G H, in 
Chiyalſes, and ſet en rom 7 on one Leg of be 
pro to 7.0n the other; then keeping the Jecdor at that Open · 
X ir, fer: [+ one Foot of the Compaſſes in 4 upon one Leg, open 
| other to 4 in the other Leg, and with that Extent, make the 
Line OR of the ſecond Triangle; then take the Line HI « 
the greater Triangle in your Compaſſes, and open the Sector, ſo 
' Chat that Extent may reach from 7 to 7 as before, and keeping 
the Sector at that Opening, extend for 4 to 4, and de 
Extent from O, to make the Arch at P; then 8 
your Compaſſes, open the Sector till that Fxtent reach] uſt 1 
to 7, and keeping the Sector at the ſame Opt a 
from 4 to 4; and with that Extent, and one Foot in 
the Arch Pin P; then draw the Lines OP and RP, 2 — 
br 


have finiſhed the Triangle RF O, whoſe Sides "bear the 
* to the Sides of the Triangle GH, as 4 to 7. 
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x LL Superficies that are to be msd are - 
either Squares or Right-angled Parallelograms, 
or ſuppoſed to be reduced to fuch, and hen tho 
univerſal Rule i in Meaſuring is, hy 
8 the Length 4 1 Breadth, and the Produft is the 
Content m fuch Meaſure as you meaſured I, uuhaler dra 
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the Triangle ACF. "Euckd. Lib. I. 
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and | Secondly, in Oblique Triangles. .. KG D v. 1f 
3 
or Par 
Right-angled Trage, by — fall a Perpendi — from 


1 —— Fig. 47. where "Trang BST. 
is divided into two angled Triangles, the Perpendicus 
lar § W, let fall fm the a — 8, to the Baſe RT, 


TW; the R Tiangles RWS and 
| each of which — Per Medoginn by the 

4 Directions before- and the half of each Baſe being 
the Baſe of the Parallelogram, to which it is reduced; and the 
half of each Baſe, Waun OI. 
half the whole Baſe RT, it will follow, 


That multiphi half the Baſt by he whole P ber, fall 

produce the Area of any Oblique Triangle, as well as 1 a Rights 

22 eee r by 2. 

th A Trapenium'i _ into two Tri * b a Diagonal 
Wor den between the es; a Trp” 


zum ABCD Nw into two Triangles ABC F. 23. 


and ADC, by the Diagonal AC; and en the Areas of theſe. 
two Triangles: found as before, and added together, is the Area 


p of the Trapezium required. | 
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whoſe Breadth fg or bd being equal to RP, viz. the 
| —— hp a roy AB by or DC, 
it s to be meaſure mulap Length ther 
pendicular RP; to fir 2 | , 


A regular Polygon may be divided into as many] oe To 
angles, as there are Sides in the Poly In; by by lettin I 
diculars from the Center to the Middle of each Side; ; 4 t for the A 
more expeditious caſting up the Meaſure of it, the being BN 1);. 
equal; and the P Horan" Av; ay alſo equal, multiply the Sum d v 
the Sides, by half.on one of the Pexpendiculars, the Product is the BW; 
Area required; or multiply half the Sum of the Sides n Are 
whole Perpendicular, it will produce the ſame, this 
From this Principle is founded that Method of Meaſuring a 
Circle, nrg half the Circumſerence, by half the Pu- A 
meter ; for the more Sides an ular Polygon contains, the C 
nearer its Area is to that of the Gircle, in which it is inſcribed; 
and therefore if we ſuppoſe a Circle to have inſcribed in it a r- 
gular Polygon of an infinite Number of Sides, and conſequently, B 
each Side infinitely ſmall, it will be divided into an infinite Num- fore 
ber of Iſoſceles Triangles, whoſe Baſes coincide with the Per: the | 
oy of the Circle, which is the Sum of the Baſes of all thele Arez 
' ſoſcgles Triangles, and the Semi- diameter is the Res or Circ 


pendicular; but as multiplying balf the Baſe af EE a Wg. 
1 Perpendicylar, gives the Area ; So multiplying hall 50 
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the Square in whith it is 1ſeribedy” f 14.3''as 


uſt now prove, if we allow the following Proportion, - be. 
| tween the Diameter and er +; aa->cfans 0 ground the 
Theorem _ af LG 328 9 25 1 5 | 
This Manner of e is deduced from commonly 
allowed Proportion of the Diameter of a — Circumfe- 
rence, as 7 to 22, which ma n ao: — by anInftance 
in Numbers: As for Exam | 
Let the Diameter of a Circle be 143 — according to * 
Proportion above, the Content of a —— — — is 145 
Fan n | 


Hen 14 ö 

But allowin the Prof — abdve; as 5 ü0 22, A 
ec. then the —— of that Circle, wWhoſe 36 
Diameter is 14, will be 44; but if you multiply 22, ä 


which is half the Circumference 44, by 7, which 196 
1s half the Diameter 14, the Product 154, is the TY 
Area of the Circle; therefore it will 1 from 22 
this Principle W 9 iel 
293 25 154 
As 196 to 154, fo the Area of a inte? e Arid of 's: 
Circle, whoſe Diameter is equal to the ide of the ſaid Square. 


| 154 
But as 196 to 154. 4 6 14 to 11; there. 14 
fore it being moſt convenient to work with 515 
Fa 1 it is as 14 toll, ſo To 154 ; 
rea of the Square to the Area of — 
Circle needed » | 196) 2290 Ab * 
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How Ot TAP. one Stn in 


e e g Bra, co wt, the Plin-Table, ant 
Theodolite ; the latter of which, as to its Uſe, 
| little from the Semicirale and Circumferentor, 9 
as a Deſcription and the Uſe of it, may, in Practice, in"ſoay 
Meaſure, — for the other with a li e Alteration. 
Ny, By the Plain-Table. * alt 
Plant the Plain-Table any where towards the Midi 'whdb 


5rd ou from thence- de all the Angles" of th 
Field; let — — white Paper be put upon it as is ah 


taught in the Uſe of the Plain- Table; and — 
the ield be at ſuch a Diſtance, that 

ceive them from your Station, put — of white E 
Linen at each Angle, or cauſe — cloſe 
in the Angle that you are obſerving to, and ſo cauſe him w 
remove from one Angle to another, as you have Occaſion i 
make your Obſervations. a: rl 
Then upon your Sheet of Paper, chat in upon the Plain- 
Table, make a Point or Mark to repreſent the Point in-the 
Field upon which the Plain-Table ftands; and laying the Edge 
of your Index upon that Point, and 3 it there, tum it 
about ſo, that through both Sights you m 
Angles ; and from the Point along the Edge of 
a Line, which done, meaſure the Diſtance between 
Table and the ſaid Angle, in Chains and — 
that Number of Chains and Links from any 

the Index, ſuitable to the Scale you would 
Field in, ſet it from the Point upon I the —_ 
and there make a Mark ; then (keeping 


ed juſt as it was do fo by * next rs 
A er ſettin 2 0 DD their re 
ſpective Lines, and 1 a the End of every bib 
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one, lay the Seale over the Poi ie, 25 turning ie 0 | 
zeping it upon the Point O) that you'can, through the Sigh 
e the Angle Pi then, by the Edge of the , draw, 
ne OP, and meaſure the the Diſtance from O, to the Angle 
which” to 


( 3 J 
fix'd, ag it was, turn 


t O may, i thro 
, by of roy 
the Field the neareſt Di- 


adapting"; tbe 5 Chains 42 Links ſet 5, 
, upon the Line 


Then ing the Plain- 2 4 
* 1 21 * | OR, jo le 1 55 A 
ure, 1. it 5 


ee Line 

dains 15 Late Line ine OR, Fon Jeu 
* — ſame Rules ks up he and O T., and ſet 
f the Diſtances, e e, fan to 8, and from O 
dT; and from the Points P, Qz R, S, T, —— Tag 
M, RS, ST, T, 3nd TP, tek Lines (if the Hedge 

the Hedges of the Field, nqthes {a the Field 
If you have done your Work exactly, the Sides "TP, Pl P 

may be meaſured by the Scale, fram which you 

e reſt; but if yoo have met with Interruption by Ponds or 
res, or the like, that you diſtruſt the Protraction; you may 
eur the Sides, or ſome of them, to ſee how they agree wi 
e dcheme, ky! your own Satisfacton. 
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In this Table the firſt Page „ lesen hp! ſecond l 
c. to be uſed with the Theolodite or Semicircle, 
ollows; Perez en the Limb of i are applied to th Us 
when the Degrees on the Limb of it are lied to the 

2 Semicircle or Theodolite. Wee 

If you work with the Theodolite, Marks at the ſerer 
A les of the Field, and place your nftrument convenient) 

ch 2 Place, towards the Mid e of the Field, Pony 

_ the les, as before directed; and p placing 6 
ſtrument ſo that the Needle may hang directly over 
dian-Line of the Card; and then it is fit for Obſervation. 

Suppoſing you were to take the Plot of the Fi 
ie. with the Theodolite or Semicircle; 
. 54 the Meridian-Line, of which ſuppoſe W be No 
and V South; having placed — the Me 22 
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Having thus taken your Angles and Diſtances, /and | 
em in this Order, in the Field-Book, you may proceed to 
e Surveying of other Fields, &c. and commit them all to the 
ield-Book in the ſame Manner; and from thence at 71 
rtunity protract them upon Paper, which is to be thus done. 
Take a Point in the Sheet of Paper to repreſent that Point in 
he Field, where your Inſtrument ſtood, as at O, and upon it 
a Center, with the Chord of 60 Degrees, deſcribe the Circle 
17% Ie, and draw the Meridian or North and South Line 


Then have recourſe to your Field-Boc k, and ſee what Angle 
de Line O Q makes at O, with the North and South Line 
V V, which you ſee in the Table or Field-Book is 67 Deg. 
jo Min. ſet 67. 30 off the Chords from 6 to c, and through c 
aw the Line O Q and {et off upon that Line the Diſtance to 
> which you ſee in the Field Book is 5 Chains 42 Links from 

to Q. 1 | g | 

Then ſubtract 67 Deg. 20 Min. from 96 Degrees, there re- 
nains 28 Deg. 30 Min. See Þ: 30 off the Chords from e 10 


Min. 3 — I 
Hs Chords, and {et from 7255 
e e r 
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ET ts dr ar; Degrees iates-fromizg 
ces 20 Minutes, there remains 8 Pes Minute, 
8, Chats a8 Link 


E 2 ſet from f g, and through g draw 
from O to 8. And, by-the fame Merbod, raking 29h, 
from 346, 40, and ſetting the Chord of the R 2 
ſrom g to a, through 4 draw the Line O R, 5 Chains 
And laſtly, for the Proof of your Work, that the 
; I ber 346, = "from 360, if the Remainder 13 0 K. 
% nutes do not reach juſt from a to the North and South Line ath, 
5 —— down; but if that Remainder d 
juſt to the North and Line, it is era ee 


right, for every Circle is 1 e a q 
\ Secr. III. 
To take the Pht of a Field at one Satin, in ay Ne 
Corner or Angle thereof. _; 


A our Inſtrument in the Corner or Angle Ang prop amp 
as fuppole e at the Angle H; and then (whether chord 
5 Theodolite, or that Side of the Plain- Table + vint | 
„ may be uſed as a Theodolite) turn che Inſtrument our © 
about till the Needle lie juſt over the Meridian-Line of the Card OK 11 
and then is your is fit for Obſervation. | 

Then ſuppoſe your Field be in ghe Form of the * ru 
CDEFGH, make and rule y dur Ficld-Book as a 
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jex, till through tlie 


. 


A, and obſerve 
ent; Which 

place that in the Co- 
A, and meaſure the Di- 
A, which let be 8 Chains 
8 


2 1 i 1 
RT enrol your Shs tothe Arle B,l Gi G40 
me again what and Minute is cut by the Index; which 
pole to be 42 Degrees 45 Minutes, and the Diſtance from 
he Station let be 15 Chains 21 Links; put the Degrees, Mi- 
ute "Links and Chains in their proper Columns, a you ſee 
ithe following Table. 
In the ſame Manner take the gles and Diſtances to the 
t Soar, ory as C, D, E, F and G, in which 
up Angees with the Meridian to be found by 
þ I of Obſervation, as alſo their Diſtances er 
˖ _ nne oy 


1 


To protract this Field from this Table, draw the Meridian 


o protract it upon, always obſerving to draw it towards that 
ice of the Sheet of Paper that lies towards that Point of the 
'mpafs that your Station was in in the Field, and with the 
bord of 60 „and one Foot of the Compaſſes i in ſome 


vur Station, as at H, draw a Circle N i# {mn 0'$; then 

ok in the Table for the Obſervation to A, which o _ 

22 Degrees 15 Minutes, ſet the Chord of 221 

"nutes from N to i, and through i draw the Line-H 

ſuch S the given Diſtance, which you find in the Table, to 
wit, 


f North and South Line N $ on the Sheet of Paper you intend | 


ant in the North and South Line, re 12 the Point of 


* 


Lee HB, 1 which ſet 1 1 


e ſet the C of 'the third Angi 
— 0 5 and through {draw the Line HC; 
ere » nt 

[to det off 

— m dn HD 


* . » 
” * 
jor Fa - 
= = 


2788 
+84] 


0 


>O 


1 
* 


en ind 
L Rooks and Perch. , 


| I plttin any Field, or any Eflate that. lies conti 
ke Care to et 0 nent nh 
one and the ſe cale of equal Parts. 4b 4 28 15 


I you protraft by the Plain- Table, and uſe itas al 


1 
2 


Table, it is to be done upon the Sheet of Paper fixed thereup 
as has been taught i in the Uſe of that Inffrument. - | 


I 
' Ms 
£ 
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75 plat a Field at two Stations by the Telit 
by the Plain-T, able uſed as a Theodolite. 


I 


Szcr. I. 


To os a Field at tao Stations near” - the Mil 
thereof. . | 


- ef 
* * 3) 


OU muſt chuſe your Stations i in ſome Emineny an 4 
Ground, from whence you can ſee all the A 
markable Places in the Hedges or Bounds of the Fiel and! | 
care to have your two aer, a far aſunder as e | 


"CO 


mY 75 pelforn 1h » ihe rie- a by * ; 


Fix your Inſtrument in either Station (fi 2 — 

about al tha Needle 2 uſt oyer N eridiari 2 85 

Card; and then having det of P ain 
Table, mark Point | in it, b 8 the Statio 8 Any 
lis I) and from that Point 1s ah Index, di "whe Sights : 
to the other Station K, and b the Side 57 the H ex, draw a 
Line IK; then meaſure the Diſtande between the Stations, 
which ſuppoſe, as above, to be 5 Chains 60 Links; ſet that 
tpon the Fine X 6 TOR 
marked down; AT Food d | 


Ae to 


which will akways lie 
wee re 4 Ka, 


1. Kae, ak Ta Lale, e 


 Mridin 


Then keepint thi Int fed bp nh Pet | Hi on ; 
till you can, trough th hts, fee the Angle «and keef 
i "gg draw the 0 Line I B at at diebe . the Side ol 4 


Thei keepiit the Index ſtill upon the Pbint I, ode it till 
you can, through the Sights, ſee the Angle C, and draw the 
Line IC; and ſo proceed in all the reſt, keeping ' the Inſtrument 
fixed as before ; turn the Index about, till 2 zit always 
upon the Point I) you can, h the Si gh, bee Pom | 
or Angles of the ND E FOHA, and by the Side of the 
Index draw the Lins 1D, IE, IF, 1G, IH and 14A, by the 
lame Method that you drew IB Mi : 

| This done, — Inſtrument 10 the -othier Station K. 
ad e oyer the Meridian Line, as before, 
dhe Index upon the Point tK, and turn it about till you can, 
or ung 8 the Sights, ſee the Angle B; and then by the Side of 

the Index, draw the Line K B; it will croſs the former Line 
IBin B; then turn the Index about (keeping always. the * 
if it upon tke Point K) till * can, through the Sights, ſee 8 


ite, 


Nee 5 be comming i drew the Merits Lin N 8 I. 
wer the 58 


" Dor Tor 
* 2 217 . 4 2 5 7 jt 
B, 


Wares If 

7 and K, 5. 2 5 67 be. Lan! 

. FS. with * Lines KB, Te 8 7 La ming t 
hances, if rig htly done. A 15 


ar the ane Pl of a. Field «60 St, hk 
THEODOLITE. 


| Fix your Thepdolite in oe of the Reads «], 
and if your two Stations are hot directly North and þ from 
each ther (as in this Cake they are ſuppoſed not in hel th turn the 
Theodolite about, till the Needle be directiy over the 


22 e dr She, and then turn the Index, till you can, 
the Sights, fe ſee the other Station K, and o_ * 
DB d cas 


the Index, which ſuppoſe 5 be 
Mia and meaſure the Diſtance IR 
Chains n both which ſet down at the Head 2 
or Field- Book thus: 


1 37 Deg. 30 Min.——8 Chains 60 Lin- 


Next turn the Index to the A ngle B (keeping always te 
ou nd over the Meridian Line) _ obſerve what 2 


the Index, which ſuppoſe to be 61 Degrees 
— proceed to C, turning the Index till you San Nay 
and. ſo i 


C through the Sights, und mind what Degree'is cut by 

dex, Winch pp uppoſe to be 120 Minutes, 
the reſt; * whdy you have what. is cur by the 
| Index, in | to the ſeveral Angles D, E, F, G, and A; put 
them down in a little Table. Then go to the Station K, and 


Placing your Inſtrument as before, turn the Sights to the Ang! 


A, e WT WY which 


W532 


- 
o 
2 


>» 8 


SSF 


3 


. 


1 


. 


. 
1 uf 6 Cle we of Paper, + ind ' thereon the North 


dT Re > he Log WS (i 


the Line NS (Sit 
{NE 

upon that ſet th e Di s. 

ai, bo Links from Tü K | 


Then accord che Numbers in the, Fast ee 
other Angles Field, as firſt by the Deꝑr e 
in the two Columns under Station I, e Lis Ta d Ok 
28 Deg. 30 Min. therefore draw the Line to * an 
Angle 28 Deg. 30 Min: with the North and Lit NS 
(you need not the Length of the Line IA, but draw it 
tt pleaſure.) T S 
0 Minutes with the ſaid Meridian Line N 8, as in the T 
——— to draw the Line IC, which becauſe we = che 

able makes an An 120 Degrees inutes, wi 
Meridian Line NS "oP to make —— with the ſaid 


7 and ſo ele thaw all the given Lime IDF It IF, 
16, IH, to make the Angles fet down in the Tables, 


oy All theſ Angles: are to be made by the Help of the 1 + 4 
Chords, 222 the. Eighth Geometrical Problem, P 
II. Chap. III ge 56; 


I > : : | Note 


e 
be Hue 


the . 5 


% 
* 


* bend Co 


oy oy v. 
drawn the two Cries of which 2 7 15 K are. = | 
and when the Number fon age 2 more tha 


* 0 Chord 
| 8 Gu om rang he Lin 
| 274 Degrees e from the 
. fet off, Times 


y wit N 
aan, Heese in this Way 


1 Ge 4 


a to b; an then dean 240 wont! 34 
VE Chords Ken 5 to ol oe, and s 05 
drawn. BEL | 


When you have aue all the Lites > bel fowl 
draw another Meridian un Le parallel to the former; but to pak 
the Point K. (1 (by Prob. V.) and look in the Table i 

the F gures under — 9 K, where you find A is 28 

do Minutes; ſet the Chord of that upbn the Circle from th 
Meridian Line at 4 to e, and e draw K A, to cut I A ink; 
| then looking for B in the Table, I find 93 20 Minute, 
ſet the Chord of that from d'to 2; And row £ draw the Ling 
KB to croſs IB in B; and fo, according to the fo D. 
rections, draw the Lines K C, KD, KE, KF, KG andk 
H tocrofs the former Lines in the Points C, 'D, E, F, G andi 
Laſtly, between each of theſe Croſſings, as A, B. e dr 
the Linz AB. BC, CD, DE, EF, G, GH, and HA, 
they ſhall exactly repreſent the Hedges or Bounds of the Field. 


Note, It is beft in protracting to draw all the Liner with WY 
TLead Pencil that are within the Field, as the Lines IK, IA 
alſe KA, KB, KC, Qc. becauſe they ar + of no Uſe, . 

to find the \ OY Mie B, C, Sc. by the Helps which, th 
Lines AB, BC, &c.. the Bounds of the Field are draw}; 
sand then when you have done with the Lines within the al 
you may rub them out with a Bit ef Bread, and then the Bl 
with only the Out: Lines of it remains clear of ( ns Tring Un 
ready to have Lines drawn. in it, to divide it into Tri 

in order to be meaſured and caſt up, which Lines ought 

be drawn with a black Lead Pencil, to be taken out as form & 

the meaſuring is done, that nothing but! "Hedges, alli, 1 
other Boungs or Things material may remain. A LAY 


Nestes Gabon. 


r a dor & eech i 's wy auc, 4.0 n i 


e "7 Bat e 2811 val. Nr 


e Ne Field e 
eee . 


— 
Wy” 8 25 4 ngles A 250 Fb 
2 4 Ee E eo hawks N. 8 WM bY 


| 2 a6 kei. pos warm) a yd town ;betfopes ani 
Er the Ek propoſed be ADCDEPGHIK, nd ter] 
the two. Stations be V and L, from both of N 1 
which you can ſee the Angles or Points A and . 28 
Place yout Instruments at one of the Stations at V, and by 
the Help of the-Neetllejs uſed acco — — — 
before, find the Mlerddiln cor North South vide WY enn 


they, $59 Ce oV 8 to} 8: "a 8 i863 0 4 ot Seu dige 
| 1. By the Plain Tu: ga 


eeping the len Tae fixed at this Point v. 2 


A. lex over the Point V, 1 95 3 of Paper that repre» 

ſents the . 15 V, ebe tatio jt the 29 direct the” 
of the Index fa, that —_—_ the Sights, ſee 

Ik L, and by. th eo a of the Index, draw. , Line 

Wy 9511 the Der ar 802 which ſup 1 bY. : 
$ 30 Links, ſet off the Scale you intend to: plot 

Field ly from V to L. 1 the Plain-Table fixed as 


before, direct the Edg of the 15 from V to F, 05 that you 
can, through 1 ey 05 ſee the Point. or F, and then by 
h Edge of x ex draw the Line 


e VF; chen meaſure in the 
eld, the Diſtance in Chains and Links, from the Station Ve, 
= Angl F, ſuppoſe to be 6 Chains 35 5 Links, ſet 6.35 (off the 
lame Scale you uledfot-the Line V L) from: V to F; then keep- 
ng your Plan- Table fixed in the fame Place, direct the Sights 
= 5 1 dee A let O 55 Links, 
hie oft the rom V 
yr cr Chobe * 


to 3; proceed in the fame Mannen 

with the Lines VE, VI, VK and V vn . : — 
8 2: Pa) 
6 


1 e A, whoſe Lengths ſuppoſe to be as in VI 
1 es 


the Margin, and then you have found "VK- -: 
the true olition of the Points of the VA.. — 

F Field - FGHIKA, Vilible From the 16 

Station V. N * YT „ x 
| den proceed s eheSthtion L, and as before Geste, find the 
dk Meridia Line NS, which, # ec fold yill be parallel 


I 3 


„ d 28:2 of tis net Fd ae 17 25 8 
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. A; — T * 8 q \ 
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q 
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| * 
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wing 
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turn 
d 
L Monty caps, oy 
e 26 Links, the Kos 70 3 
the 
n K dae che 5 Jon 
ern off cher rel 5 116 ; 
=. EK LE, 17 55 
M a ene jay = 
e cr A acd ja Ga be e in 
we For of the Fi Ro ns ens N by 
e diyided in ngles, C a ro! ˖0 
en ps tal bo Th he eafter, * 2 25 . 2 


Note, To find the trae Meridian Line by = 
Care ought to be hai, to" allo for eee 


ts Plge the Reed In ts true Pa oſction; hs if pos 5 
a Direction from An Fi ts Angle, without any 2 10 


n Pe . ＋ the . Variation 4 a 
How to . bene, or by the * oe Be. 


3 2 


PORE eee lg 


Plaeing Juſtrument at V;:find he N 
for 3 bing he io te Lats 
bY the Candy and. there row it luſt > 1 | 
* Then tor the Eu abos ill avs kae, 


#'.2S% Ea: 


WW 
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; Jenni 1 — 


- * 1 
14 1 * 4 GAIT 
* * * 


hed 


uh 


e477 


wy 


333 


888 888 8 | $698 8%) 
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Then take v Obſervation to the Angle K through the 
Sees of th Index, and obſerve what it cuts the 
Verge of the Inſtrument ; as ſuppoſe 62 Degrees 00 es, 
pn tt Jon in ths Glen of gies unter Degrees ad Me | 
nutes; — — — 
which put againſt VK, in the laſt Column under 


» as you ſee in the Table. 
In the ſame Manner take os 


L .- _ 
«+ "Mb — y 19 _ 
2 a 6 


cs ge Meridian Line, which is 
as: that down in the Tale in the C. Degrees and 
the i. the Diſtance VA, 6 Chains 45 Lit iS the laſt Columns” 


ad ſo proceed to take the 5 0d Diffance of the Lines 
= axe of the 10 


. 


* 9 


. e a be Meridian Li N S ochat 
— 2 . as been rere n 


| Ld. Mines! The Düse EV ut, hy 


nute is cut ꝓy the ban which ſuppoſe 24 Degrees 30 Mina 


Hagen l. Wit the Ar eule which ſuppoſe 8 Chains 0 


— 


12 — 'Sarcopbig. 


e, ang perithvinall down iv the, Fühle, 
n 70 e U ir d yd If gue ao: 1 


Then remove your Inſträneit th e 


meaſuring I find to be 9 Chains 30 Links, en 
of Diſtances. 


Then turn the Index ſo that you. may, throegn 
ſee the Angle at A; which done, obſerve what Dqree 
. cut which mn " 
grees 45 utes, plate that | ſupp 
meaſure the Diſtapce L. A; whi VF, 


place that in the laſt Column of 
fore taugt. 
Your next Obſervatio 


++ 


the Index, and fi 490 

ment 95 Degrees 45 

8 Sachen 26 Lat, put chem un ner 
ſee in; the Table, a 0-thi 
reſt of the Angles ung; Diſtanes) in the Field, te Ta ſuppo 
will appear as _ d: 8 M : 6 FOR _ 


75 
15. 


11 . 3 775 71 


How to pl the, Ty H E 0 f 0 


Having placed yp KR Tiftrument þt the Station V d bro 
the Needle over eric ian Line, and thereby found the 


ridian, or North and South Line of the Field N V S, ſerem ide 
Inſtrument faſt, and turn the Index about, till you can; throw) 
the Sights, ſee the Point I, and Abſerye what — a0 ff. 


place 24. 1 in your Tahle, againſt I in the Columa of Ds 
inutes, and then, meaſure . the--Diſtange'-fromet! 


25 that in the T * alſo againſt I, in the a e. 
> inks; then 14 the I nſtrument faſt; 
He A 5 AT can, thro Sn Hh ſee 78 
and then ſupp! ofe the Index = 15 5e oo pr 
De egrees 00 WR un; the Colu 5 


gain inſt K, and th 1en with your Chain meaſure the. 1 
which ſuppoſe to be F Chaing 5þ Links, ſet that againſt K. * 


ESSE EC: TEES Boreal EST CS 


SE -Þ 


bt. 


ut 
des 
VX 
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po 


- " .* 
4K d | 


64 1+ eee ap e liv vlt ar L 


5 k 
Angles. | 
The next Angle of che 
jon V, is ſuppoſt 


vou can, through ade 
ſuppoſed to cut 


ſured as 


Cut 

the 

by itſelf in the Mille of the Table; and then take all t 

Tye — Diſtances from the — Station L, as you 

d before from the Station V, ſuppoling the Index turned to A 
ad che Bft 


ſtance V 


cut 50 Degrees #5 Minutes, a 


30 Links: Alſo the Index turned to B cut 95 Degrees 45 Mi- 
nutes, and the Diſtance LB 8 Chains 26 Links. Let So In- 


* 


dex turned to C cut 153 
ance LC be juſt 6 Chains ; 

D cut 208 Degrees 45 Minutes 
Chains 8 Links: Alſo let E cut 


the Diſtance LE be 7 Chains 85 Links; and 
&x turned to F cut 331 Degrees oo Minutes, and the Diſtance ' 


by the Index, which ſuppoſe 5 Degrees. 30 Minutes, and 
bi Fw 9 Chains 30 Ee in a LINES 


th 6&3 - 


20 | | ly | 
can ſse from the Jt: 
we peri 


ce LA is 6 Chains 


oo Minutes, and the Di- 
n ſuppoſe the Index turned ta. 
Y 28 ah + LD be 1 
242 Degrees 30 Minutes, an 
Fly, ler the n. 


LF 


08 vor ** 
dar ot] ©I 21616 
, 206 Rae 


* 18 2 . $25 
rt wa 


Ja by 
220 oat 
” o 9 © 
255 rene RS 
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7 IVY e 0 
Ci 2 . tid 11. 
EY | 
384 «£.) + 50 OY bi 
I® 4825 15 - a? / i fu 
- x — ; . 4 
g þ Second Stash 
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on \ 4 a4 
1 l « 3 1 % 4a L 3 138 4 
1 * 2 LI 


DT ee 
„ bowled 
"LL It * 4d 241 2 1 > bm 8 
1 ; | . 11 : 10 

1 might have added e 
Circumferentor, but the Operations are ſo much 


ee en well — 
v3: of 1 5 1151 f 


oth 


2 


How to plot the” foregai Fielt upob 
Dimenſions have . * en and 7 


by the foregoing Direttions. ? 0 
* 3 ac 


Tt is the beſt Way when the Weather i is p 

to Moiſture, to Os by the Theodolite ; - becauſe, wich ae 
Plain-Table, by which 25 may ſurvey 4 all at ones, 
the Sheet is in Danger of being wetted and 4 Poel and the 
Method by the Theodolite dein heme, and nr 

and Diſtances brought into a Feld- Bock, 

the Work may be protracted 1 8 — 
Place where you may | be ſecured from the Injuries of the Wes 
ther, and may be done nen and Di- 


923 * 


e 


ry me e 


te ad 


# Fs * 4 Ef 


4 N 


Ms 
"Le & 1 
* een cup he for . 8 b 


able and Ages re yok Ng their um, is 20 38. Links 3 
erefore you are to contriye for a Scale, that che ſaid 20 Chains 
8 Links may come into the four Inches, the Length of your 
wer, or 1 e inp. th than the ſaid four Inches, rather than 
ore ; which is by reducing all the aboyeſaid 20 
* 8 Links into Links, and divide that by by 4, the Qu Quo 


iviſion is the Number of Links to an Inch; which, 1 
: be a . Number of Chains without any odd Links, is th 
ene Nos 9908 the "04d Links, nk a0 85 
MM jon, AS it com 
13 our Scale to the remaining 4 umber of Chains to an 


1. odd Links amount to very nigh another Chain. 
n the Example above, the Sum ot the Lines IV, 4 
D is 20 Chains 38 Links, which . — to Links i is 2038 
inks; that divided by 4, the * the Paper in Inches, 
Quotient is 509 Links, or 5 9 Links, and conſe- 
uently you may fix your Scale at five e Chains to an Inch.  - 
I you think to plot by the Sector, and take your Scale 
hence, take the Diſtance between the two Stations V 
| Chains Jo Links, or 930 Links, and ate, firſt drawn the 
aidian Line V, and at V made the Angi Tx: then find- 
gehe Line VL 930 Links, as above, take ſuch an Extent in 
our Compaſſes as may be ſuppoſed to be allowed for the Extent 
L, in Proportion to what the other Lines are, and keeping 
nat Extent in your Compaſſes, place one Foot in 930 (the 
unber of Link: between V and L (open the Sector (not the 
-ompaſſes) till the other Foot fall in the ſame Number, viz. 
do on the other Leg of the Sector, and keeping the Sector at 
at Extent, you have a Scale fitted to the whole Plot. 


— . — — 
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Example, 


by EEE 


11-8 by Wie FIR 


14 
8 


LI ich . 


' 


—— Savin. 


. e e man acid g. *. do ade, N 


85 


n 
4 X ITO "ab jk + Ons 5 Tenths, or 


0) F ene of Ne Tagge ſupp 
the" Angle N VI '24 Degrees 5 Mini, 
VI, upon which let off, ac in de 
err to 15 Gaben by the He rc, un 

NVE 62 D bis on Nimes, A Tak ts he TA 


| e V. ins 56 Links, which ſet off th 
| 0 eee e les and 
of the 2 Ex 5 ihe what Ang le the Ling VA 4 | 


the” eridian Line 'NV, 2105 the Diſtance VA in Chi 
and Links, as ih't Table e, and ſo find the Angles and! | 
ſtances of che Lines WF, VG, and; VH, an laying-doy 
the An _ pt iſe as above propoſed, - you lie” / 
found the Pon ines T7. E. A, F F, G, and H. 19 1 2 
"Thea for thi” nent Station, lock in the Table ber thaw lo 
SVL, 5 Degrees 30 "Mihutes, at which Ang! le draw the II 
VE, «and ſet off the Diſtance VL 9 Chains 30 Links ;*andthe 
remove. to the Station L, and draw the Meridian Lite N F 
ough L, and proceed as hefore, . 757 * - i 
In your Plot ſet off the Angle N LA 5 50 Deg,. 45 Min. 
So lance LA v os p Lie from bee. wo in Il 
oint 


In the ſame Mutitel find the Points' 8. CD D, E. ip, , 
' the Table, and then draw the Lines FG, GH, HL,1 IK, 
KA, AB, BC, CD, DE, and EF, Which hall ge 
the true mine No of the F ield, and 125 Contents N 


127 
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5 Ir bak . ibn 
. 0 ** N ED 2 eee 0 


„ „ Bull ar two Stage 8 % 400 Adi 
thereof, Jn bath which al "the- N 


ſeen. 1 775 fn 85 


43 N bb no O ES © 

V @ | pion wen Stations, WIR. DOIN ae e 
2 ork is to be performed as followws. un a 
Þ1 By the Plain-Table. +» Ma 5 f or: 


— 
— - — — — — 
1 . 


—_— 
-— 


you would only take the Plot of the Field as it lies, with 
L n to the Poſition of it with reſpect to the Meri- 


nh „, place the Inſtrument in one of the Angles of Station, ſup- 
0 ice xt A, and place the Index wich the Sight parallel to the 
e of the Table, and _ it ſtand ſo, turn the Table about 
0 il you can, through the Sights, ſee the Station B, and there 
N the — faſt, and keep ſo during your Obſervations | 
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T is to be obſerved, that in pl EAR uneven 
Ground, the horizontal Content — intended to be taken; 
more vul; ly, there is nothing intended to he taken i into 
Tas — 4 Plain an bh the 2% and uneven Nag 
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Har alread edit as the Being of this fourth 1 art, 
Pag. 102, 10 all. uper fic ies that axe tg be meafi fured, are ei- 
Squares, or Right-angled Parallelograms, or or ſupp poſed to be 
tuced to ſuch, and then given Directions in the firſt Chapter of 
s faid Part of this Book, how all Right-! *. Triangles, allo 
Rhombus, Rhomboides, Trapeziums, Polygons regular and 
gular, and even Circles themſelves, may, be reduced as above, 
| meaſured, with the Demonſtration, of the Truth of the 
ethod of Reducing, or, Equality, of the Areas of the Super- 
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ds reduced, for 'Convenieney of finding the Area: As be- 
en a right-angled Triangle and a Parallelogram, one of 
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Baſe of the ſaid: Triangle, Cc. See Chup L. Pag. 103. 
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ralle EF GH, ag in page 12 kan 
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gin. 
Nate, Half the Raſe is Chains 2g Links, _ A, be ſet 


in one Sum, as if it was a whole N mber 
ceeding as above, the Content of the Tune rd be ac 
Acres, 0 Roods, 26 Perches. | 


A Trapezium, or lar Square, is to be divided into two 
Trian les, by a Rule puke from an Angle to its oppoſite, 
% in Fig. 23. The Trapezium ABCD is divided into two 
Triangles by the Dia AC, which is a Baſe common to 
both Triangles, in each of which, 1 " iculars be let fall 


from the Angles B and D, to the Ba Prep. II. the 
hes Bo may be meaſured, as in Due wn III. above, and 
ontents added together, is the & nt of the whole 


 Tapezium, 


Ext 0 U LE 1 Nga 


of All their Areas added together, is 


The Content of che whole Polygon is 7 Acres, 2 Rood, % 


286 Baar Sureayiny, | 3 
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8581 ö 8 20 H ; Siges. l 20 Ela | 206 Rooqu2 


Kan 8 Polygon, is firſt to be di 
5 Triangle to . 25 11 95 AE 


e | 
js "*Brample., ; Queſtion Iv 5 Fig 65. gie 


— | Jet the Pol on PGFHEKhe'to be meaſ dy ia L121 af 
This Polygon may be divided into three 5 

8 28. which, for Inſtance, we will diſtinguiſh b 

— bers 4. II. and III. and ſuppoſe their Dimenſions d 


Baſe and Perpendicular as below, in and Links. 
In. 
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Delangle 1. Baſe K G 10: 42 Feryend;'F in - G4 
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Tiangle III. Baſe GI 92 38 Perpend. Ho = 
Multp! half of each Baſe by its reſpective Perpendiculy, i . 
and ſet the PloduQs-witoions Cake — and when pe the 
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ole 1 elit 
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ed; wager with ts ar is as follows: 0 | 
| Np | Links: R. * 
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e Right-Hand, as before directed, and 7000 42 
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eres, which ſet down: We will inſtance coco! 2 
the laſt Example, Quęſtion IV. LJ — a 
The Sum of the Products, is 765286 ; -- |. * 
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wy as you ſee above. 
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All irre Polygons, of bow many Sides Seeg wall 
ed i * es, and meaſured as in this N 
a en IV. And, as I have already 9 in C 
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5 of 9 I rr An; 0y Examples a 
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Article in Practical Sure *. —_ 
give the Reader all the uſeful Varieties i Tk. 
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| Pros. I. 
Feu ts did 4 Field that is in Form of a EL 
in any Proportion, by a Line drawn from any Angle theredf 
Suppoſe the Field AB C contain 11 Acres, and at the Al 
Fir. 68. B there is a Pond, and I am to divide this F 
. between two Tenants, by a Ditch drawn from! 
Pond at B, and that each may have the Benefit of the 1 
he that has that Part towards the Angle A, to have 4 þ 
and the other to have 7 Acres. 
Divide the Line AC at D, in ſuch P roportion, that A 
BB, «hal and DC 7 Parts; and from D draw the 
it ſhall repreſent the Ditch that divides the Fut 15 


or or imagine EF be drawn parallel to AC, and Ly. 
Point B, then will the ie Triangles ABD, and DBG, 


ä 
Mes AD: v.) Bu Baſe B D is to the 
9 — riangle ABD is to the 


— ABC as 4 t 1 but — Triangle A 
FC @ 1x Ace nnn PF 
Acres. Hit on tit wh Suite m 

The beſt Way ao perform:ths abore-mentioned Work inthe 
at rent, 9 — r 
f the Hedge or Ditch'A C, che Side of the Field 
Der n found, its in 
— ihe Parts ins which the-Ditch is to be divided) to 4 
(the Number of Harts im the leſſet t AD) ſo the Length 
f the whole Diech"ih Links ou 4 leſſer Seg- 
har cns | 


pole the Leng of he Diu be 16 Chains x7 
As 11 to 4, ſo 61 e 88 4 


Links; ſet Chains 8 Links from the Cor- 5468 
zer of the ield at A to D, and draw BD, a 3 6 
t is the Place where the Ditch is to be, made. 7-7” 2" 


| PRO B. Il... 
Hau to Such a Triangular Field in two Parts in any given Pro- 
W by Line Fam Fee. wh num Point in a, | 
Fig. 69. 
bs e the Field E F G contain 7 Acres, and therein 
Pond in the Hedge or Ditch F G at the Point I, and I am to 
draw a Hedge from the Point I, to eut the Side EF in K, ſo 
that the Triangle IK F may be two Acres, and the Trapezium 
KFG may de 5 Acres, one Tenant having the 5 Acres, and 
be other the two, but both to have the Benefit of the Pond 


' Gromatrically, 
From the given Point I draw the Line IE to the oppolits 
Angle E; then divide the Ditch FG into ſeven Parts (the Num- 
ter of Acres in the whole Field:) And from F to H ſet two 
$ (becauſe there is two Acres to be ſet off towards F) and 
from H draw H K parallel to IE; and then a Line drawn from 
_ is the Line or Ditch that divides the Field from the 


Oven Point in the Proportion jr com 


Divide the whole Dub FC n FG — 7 equal Parts (the Num- 


bee of Acres in the Field) and ſet off two of the fame Parts, 


$66 neo 


from F to I: As — 268 
that divided by 7, the 
(becauſe we ſet off two 

Links, which meaſure off hom: 2 
i | . to I, — Di 


"API wFE io F H3 
8 n 2 376. ‚ 
78: Fraction of a ink, => not to 
garded) only Link, beat 
Xt it is more than half a Link, ene 
1 4710 GH Links, which — 
2355 Line Line K be — or rt 
23585 -_- 'tition Line require 
This Operation i is grounds 
 n1o6)2637]60(376 XV. for by making 
s. H to FK, n Ny K lima 
47 be parallel, according to the Geomentef 
8 Conſtruction. 


'Fxom IM. ab! - 
A Gentleman has in his Eſtate a Trian __—_ Field, ABC 
containing 3 Acres, and would build a u 
or naar the Angle A, and would have a Viſto or 8+ 50 
Walk behind his Houſe to contain juſt one rod to be divided 
from the Field by the Line DE, drawn CEE to AC. 


| $oLtuTION. | " | I 

There being two'Actes to be left in the Triangle DBE, ad 
but one Acre cut off in the Trapezium DE AC, divide the 
Line BA in the ſame Proportion, viz. in three ual Parts (the 
Number of Acres) of which ſet two Parts from B to g, and one 
from g to A: Then find a Mean Proportional between By and 
BA, it will be the Line BD: Draw (DE rn to AG, lt 
is the Line or Hedge required. 1 


Note, The Method o finding a Mean Proportional LOR 
two Numbers, ſhall be in the next Problem. 

Note why When we ſpeak of dividing a Hedge, Wahl, uy 
any Proportion, it is beſt to — it firſt with your Chana; 
Pole, and computing how many Chains, Links, 1 1s a 
tained in the Part ſet off, it is readily done at the next Ip 
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_ Benefit of; the Queſtion: i is, mn to = out each Man's 


+ 0 1 2 * Lo - e 
21 10 — _ 0 114 171071 


2 DIG £111 


e 


Fm tho: Voin * 2 95 Ki * the — 41 
8 vi D 71 Triangle tO r 
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we Is * . EBC equal ot he” TY LYON! 
Doms TAT e 0 {ul 
For as DE; is parallel to CA, the Triangles DAE ind be 


are equal: Alſo COME and CEA 

in the latter Triangle, CDA is | eo we > EATS. 

Take away C FA, common 4o Wil hs/F N 
ual to FAE ; ; therefore the ſs N added to th 

| Fi riangle DFC, is equal to the ſaid Trapeziunr added bs 

(Bad Lib. I. 4 2 and therefore ren Ir 

AB CP is equal to the Triangle EBC. Frere: The 


Note, This is. great Uſe for Expedition. in ca p We 
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red two Operations, tt it mo reduced to one Trn 
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To reduce a Trapezium won Dfidngle, by w.Lihe rd 
from any Point in any of the Sides of it. 


2 8 br 10 K. 
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Fe 74. iM18 Doi on 1 (cron Þ 16 dmr 
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ven Point is both 0 ut . to e * 
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to eleven equal Parts (the Number af SS audiſetfour of 
te ſaid Parts from Gta O, or ſeven of them from F to O, 
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PRO B. XIII. 


A Field, GH I KLM, containing 17 Acres, is to be divided. 
between two Perſons, one to have 11 Acres, the other 6, 
and the Partition-Line to go from the Point N, in the Side 
GH, and to! lay the N towards G. and the 6 Acres 
towards H. Nom, 8 1 8 


0 £4. 710 u. 0 
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1 the e Line required; Yor NHISX 6 Acres, and XLMGN 
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DNorth 42 Eaſt-7 Chains 42 Links, find all their Northing, 
ling, and Weſting, and put in the Table as before taught 
A it will appear as follows. 


11 


TT, 17 29 


Kit of | Bearing. | Difance | Norting| 
Fil 57 | Ln S-La. 

NE 42] 5 oof 3 72 

oft, „%. 

.9] 4 £2]. 3 95 

SE 69 5 56 2 00 

SE: 36] 7 0— 

SW 42] 4 oof 

SW 75110 6 fora 

1 — liz Tz 


4 
- 4. 
which let- make | 


a F 


— 


8 ar dd: at g nal 160.0 2 nba 2 


0 ing or Weſting made good; 


A CCC 


| To the Southing K M, 259 Links, which i typ. 


. and Links all in one Foy un 


reer 


r To prove whether the Wark bi vight; . 


-% Tt is'certain, whenyou are returned'to the . 
ſet out, you cannot have either Northing, &. 


therefore” caſtu 


if the 


Farr: 
5 Chaim 32 Links — 


nt mn 77} i ht to 99 3s: A 
'T Vorthing, Southing, Ge. mo buy 
de ſukcientiy exact in Wen e ! 
thoſe whoſe: Curioſity, or whatſoever other Rea T 
indu 8 them to. be more exact; it is beſt done by trigonometi | 
cal Calculation, taught in the Fourth Chapter of che Firt Px 
of this Book, Page ee —— * 
is giuen to : | 
e will inftance in the ide KL of this Field, found T, 
BOK L Sou 5 Degrees Weſt, xo Chains 00 Links, ' 
From L to the Meridian ff, let fall 3 


then is LM the Weſting, and K M the 
KL; that is, the Point L is as much ward ye 
the Line K-M, CER Re LA 


LM. 
In the Triangle K ML, there is given the 15D 
and L 15 Deg. and LK 10 Chains, or 1000 
K M the Bou ing, and ML the Welling, by Caſe L. 
As Rae. * 3 
de 1000 Ligh - 8 „ 300000 
3 ine of the Angle K——75 Deg. = - - 9.984 
To the Weſting L — Tee 2 which is 9.2 "Ju 
Chains 66 Links. 2 3s 9'$ 2-990 


Jr 


To Side LL 1000 Links = = — —— <5» 
To Sine of Angle L 15 Deg. - =. = =» $419 


24120 


Chains 59 Links, both — with thols LAX 
by che Tables. - - gr 


But in Caſe (as it often happens) that cherd be. odd Links by 


nerds ws abd work wich them, and an Ka wil 
in, w * * 


8 
-- grees Eaſt, 5 Chains 56 Links. 

0 
draw or to to ; 
the Meridian e, e ; "i 


fituted the Tri HNG; in which is ro wy 
bg Deg.. and its H, 21 Side 
556, © ind GN the Southing and N — Rings 
As Radius 


= 
»-— S— - 6 


Radius 10. 00000 
To GH———556 - - .- - 2.58422 


$ Sine of H———21 Deg. „„ 9.97015 
Jo the Southing G N—200 - <- - - - - 2.29939 


The Northing, Southing, os of all the reſt of the Sides, 
a 4 by aces, b the ſame Method; but it is 
edleſs to them all, for all the Triangles are conſtructed 

let fall Perpendiculars from the Fay Angles to their re- : 
eridians; as PL, or D Q, is the Eaſting of the Line 
lh IE CT e nn | 


2 BB „ EEESSTRT FSG SG RW 


w to plot this Field by the Help of the foregoing Table. 
Samak you would begin at D, n in e 
Sic of 


„ 


ld, draw the Meridian 4 towards the Left 
——— to begin at, and 
ed to c. 

Then look in the Table, find DE in the firſe Column 
Wt which you find 22 NE 42, [ Diſtar ace] 5 Chains 
Links, But theſe firſt Columns are only of uſe to c onſtruct 
Table: The four laſt Columne, viz. thoſe of Northing, 


8 6 Eaſting and . gſting, are what we are now to have re- 


ig DE ebe Norhig 271 Chains'71 Links; 
having our Scale to the 815 f ihe Po : 


to * e upon} &t 3 Chains 71 LY ; 
37 


r of Eaft tin wo gi X 


or . 755 — upon wget hog 8 


| 90 1 Nt draw the ned | 
_ ©: {Then through Fe he Metidian bb, paraiphty 8 5 
3 8 the Pe EF, and then\1 
A 
unten no n nor 
A Links, or 400 Links E u. e. we 
= 'Thent through h F draw the Meridian d 4 parallel to bb; 
* S the Table 8 FG, you find 3 3 5, h 
* 63 15 Links, or nne and EA, 
inks; ſet wh onthing 395 upon he Mena 
25 _ and at » raiſe the Pe 1 
which ſet off che Eaſting 6 Links from m to G, : and drt 
Line FG to repreſent the Side of the Field F 
Now, having plotted-from D to G, the next Line'is Gi 
look therefore in the Table -againſt GH, you-find- 
outhing 1.99, viz. x Chain 99 Links,-or 199 
wg 5.21, or 521 Links; therefore through G dw 
— 2 e parallel to 4 d, and from G ſet off the South 
; which, bEcauſe it is Southing, ſet it downwards from 
and at N ered the See Ni, upon which, 
off the Eafting 521, from N to H, and draw G H por then 
: Side of the Field. 

Through H draw the Meridian f, and Lock in the T4 
againſt HI (the Side next to be laid down) and agaiaſt it 
find 'Southing 566, and Eaſting 412 ; ſet the Southing 56b, 1 
on the Meridian „ bo m H to z, and from n etectt 
Perpendicular I, upon which ſet off the Za/ting 412, fron 
to a and draw HI for the Side or Hedge next to be 

The next being IK, look in the Table for IK, and agi 

it you find Southing 297, and We/ting 268 ; therefore (ba 
Arſt drawn the Meridian þ h, through the Point N 
ſet the Southmg 297, from I to 9; and from g e 
dicular K; upon which ſet off the W:fting 268, _—_ 
1 and draw IK for the ſixth Side. 
$ Through K draw the Meridian g 82s parallel rarallel to A8 and Joc 
; ing in the Table againſt K L (the Side next to be laid do 
you find Southing 259, and Męſting 966; ſev the Southing 
upon the Meridian gg downwards, from K to M., and at 
raiſe the Perpendicular ML, upon which ſet the Hf 
ya to L. and draw. K La for the ſevench Bie. 1. 
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* 


£X 


AY 


Ra 


D237 * © e 
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| e 7 2 4 4 
Laſtly; Tod da ths Tall eee 
Northing 595, und I ing 4097; ſet the Mering 2 
wen it ig * )-fram'T; 46 Qi upon the; oe Ber ” | ; q 
drawn through L (parallel toi] an, N MY 
r QD, — ry > —— — 3 
n — — 2 ae 5 DE 1 
* | 
have fan etal e 5 
D ſh ou — * 
Ane LB lng fawn, the Scheme DE co ray 
exactly repreſent the Field to be plotted, and may afterwardsbe = 
les, in order to be meaſured or 
x in the foregoing Part of this 


reduced or divided into Tri 
divided according to the Di 


A * 
' 5 | 99 
i x q © 
3 | — — ͤ —ÜUͤ ̃ ̃ 
0 W - "Iz 1 xy = © . o* - - 4 * * * * 
K. N j of po 14.1 ö # + * | 
. | 25 IS 4 1 * 
: at Ty 
41478 2 
 G bs © 
UE TIES 
— 


of „ | 1 5 


HIS Table needs not muck. Explanation docauſe. rhe 
Title of the Columns they. are ſar; In gc 
Page are Eight Columns, the ef hd third, —— a 
the Number. and the ſecond, fourth, ſixth and eighth the Logs . 4 
e 5 
' Example, Su e I would find the Lagarithm of I -. 
1 4. — 7 or ſeyenth Column i of uh Look _ 
and I find in pany ns ones ſaid Number daß and "find 

gainſt that 2,541579, the L,oganithm of 348 required, 

It is to be 1 . 4 as a general Rule in Logarithms, that 
the Index or firſt Figu of the „towards the Left- 
hand, apa. bein ber of Figurs. in t 
Number p Nd; thus in the — REN 

t conſiſts "of dne three Figures, or Places, - the r rſt Figurs 
b 2, viz, I leſs than the Number 3, &c, : 

Hence, by having the Index of any Logarithm in the 2 
Term of a Queſtion, you may determine haw 9 = 
we in the Number that it repreſents; for if the- 

there are 3 Figures in the Number required, ix, if the fag. 
rithm be 2. 564666, it is certain there are three Fi de 
Number, which, by looking in ＋ Table, you will „ 


I 


ich, 


PRESS 


— 
—— 
— 


> 
> Us 


ut 


— 


eh in the Anfeed to u Queition, Ces eta} 
—— Lee to know the Num yy 
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4.5237 
3 ar rs una 
add a Cypher to 334 on che Right, 


3 


hand, 2 0 eee 
109: eee 8 
"IS NR. en e 
> | Tray © * * * * * , 8 : 4 | 1 * 
| N . * — 5 * N 2 1 CR 2 ; oe . Ah = 1 * . 454: 814 & , 
— — — — — — 
7 . i 
renne Fwy | f . 
SALES <A / A. N 


"The Us of the Table of Siren and 7. ange. 


, „ 


| PHE Table is ahr ge in half Page , fo that in th fi 
n In the ſecond 
and 3 Degrees. and 5 De- 


Sc. and theſe go on to 2 and then keum 
along the Bottom, from 45 to 90 ; ſo that 
in the half Page, OTB at the op- there i 
84 at the Bottom; and in all other Caſes, whatſoever 

is ut the Top, the Degree at the Bottom added ts i nub 
, with the Minute on each Side-added 
g one Degree, makes in all go Degrees; 

RD of an Decree je the Com iment of that Degre 
ſubtracted from 90; and therefore the Uſe of the Table is, 

Ik it is required to find the Sine or Tangent of any Degre 
or Minute under 45 D find the Domes: of at the Top of 
the half Page, * the inute on the Left-hand, and againf 
that in the common Angle under the reſpective os n 


Sine or Tangent, you have the Figures required. 


Example. r 40 Min, lock fir Tr 
d 


7 Deg, at the Top of the half P ago (bec ae ti Is than) 
and under the Title [Sine] and ga 40 Min. you find 9.12 
which is the artificial or 222 of 7 Deg. 40 


or the Tangent of 7 Deg. 40 Min. lock at the Top of the 
half Pa 7, as aforeſajd, and on the Left-hand for 0 


Min. * under the Title ¶ Tangen ent] you find 9.129087, the 


Tangent of 7 40 Min. req | 
Bur i ir nat a he the Sine or Tangent of any De < th 
Um 


rome Minute above 45 * look at the Bottom of the or 
| ing 


Panda Nn 13 * 


— the Right-thnd far-the 
ul Page 0 in the common Angle have the Sine o Tan- 


obſerving al the Ii - 
10 8 ing de iP . Ln ys (Sg 2 ; 
Fate propoſed * (found in the the 


ight-hand” * 
hn as above directed) you barge Ser ue - 


1 bo 
* „ 
= \ 
= 
— k ff 
. 1 
# : 


ern 


Ermpll. Tide e know this Sine and Treat eg 
5 Min: look for 57 Noe i ore 
over it, and againſt agent on the Right 
— rang | | 6099395 de — br 30k 
Lang 5 UG af7 2m Men 

hu neimes the Sve or Tangent Comple- 
ment of an uired, eh this general Rule may 
te obſerved; — "the ine Complement of an is. the 
dine of the Complement of that to 90; thus the Sine 
Complement of de Kino of 60; And the Sine t. 
of 55 is the Sine of 35, wal Obſerve the lame in the * 
and Tangent Com 0 GU (47: N 8 
This I think — pores 
o Sines and Tangents; but leſt any 
[ {hall only add © Mcthod, bow, ap 
guts, e if 


e recover is thus: is 4 nee”) 


dup poſe a Tangent i 18 mil] rinted or Fe BD 12 5 you. can 
Complement, the Rule is, 


u de Table —— an 275 
„un the Sine adde 16 Ng the 
wet of th ome Hrn and , | 


ere by ſome 


Sutra? the Sine C 
Remainder is the Time 


Example, Suppoſe the Ta ent of 54. 20 were 
Kent obliteraged, but the ne and Sine 


Ac 
dre 


9 


From the Sine of 4.20 added to Radius 2 9855 
hibtract the Sine Comp, 8 eee 765720” 


The Remainder is | TT. ” - —— 


Fran iE 


This 10. 144062 is the rg of 54-20 required. 


2 duppole a Sine is miſprigted or defaced, and the Sine Com- 
nent and Tangent appears legible, the Rule i is, 


Aid the Tangent and Sine Complement together, and 1 their 
Sum cut off 1 or Unit, towwar the Left-hand, and rie- 0 
ng Figures ſhall be the Sine required, 

P 3 En 


4 


* — Haee ono — of 37. 


gr 9 al Bis up 
f . —— hte 


5 ITE 85 ide elk $4 755 
d ock 2 91 14 K. 1. 
3 U: 5 


* 
7 8 


ns 


_— 


requi 
Nate, 


us 1% Re OG! Ani > cre At 
e ** Tang —— 


chem, may be ſaid of che Sine and Ann " 
"*2the Mirthpd b« tho fim the mplement oi 107 * 
3 the Sime of: its un | * be 
1 1:oml mo! 9:17 itt ; bavisds x . 
E 


a oi; wat; 1; 2 ci nA 1256 10 25 ach d 20K 
be Tanga 2 alſo both the hams of Sings 


8 (8, 505 by the H I "Tong End 
you inay, e Help e tal 
| Twe + 125 Mule 2 n 


Pati he hs york 


75 Pie yon 
1 


f e Degree 
wo 155 755 ee Fe om 11 & Foe | 
2 ET 3. * — 47 > 443 2310 agent 11 Ne 13. 8.48 1 31 U 0 


* er 
Frm thricn Redius, Ad e | '='+ 2006006 
Subtract the Tangent Coin. - 39 45 1 


1 ref * to 10 ; 


, 5 by — k Äů“.— 
be Nümaaer h ins n : fe 2 


. Which 9.919962, is the 3 of 39.45 required. | 


— ——— | 
Fun 5 0nd this may be of great Uſe, when a Table of ans 
bean only can be had : But a Secant is upon ſome pa 

on required, and that, may b be done from either 

— teu Fg rüdt. N 
I. As Sine Comp. to Radius, ſo Radius to Secant. 

ä 2. As Sine to Radius, ſo Tangent to Secant. 11 


== 


SAIL 15 $13.00 
2 Hence in the firſt, the Rule i, >. 4 92th, 
Abe be highs 
the Remainder is t Sea tht Dep N 


e e, 


* 3 e Atto 28 » 55 * 


e * 


„ 7 Of 0 "2d el 20: iter 


18 24 
. 15 the laſt bee t of $:48i anode 


From the by: 35-40 with 15 | 

Radius add 22 . *;; SOR bak A 
Fobtract the Sipe ae dan ui — 28999 IVES 
Ther eas | 25.67 2 eX> FFT ET EIN 203 


| of ene 

Which 10.09021 is „ 65 i ring $1 

Vai in the Laff Phage from! the former? WHICH is ind) 
u may be ſuffici 1 r 

For a further Deimnſtration of 


3 24. 


+» 


"TEES $53: = 8 a8 - -» @ So ner 


a — Rr reſſonh of Bri ; 

þ i | VA A: cher 8 Py 5 10 „ det bat 
| : — oy — nn nnn 
2 $ ; 1.44 a IG T1: 15 '16 In {17037 2 


| A » fs Wo 1 110 Gs carne! 
PE NN N r ee 
* 1 e 0 15 

8 E Ph 0 TY * o bag 4H : ain 
Ik any given Plo e any Survey of a County 
| Eftate, or Turm, from any. Scale to 4 Li. : 8 
E | 451 

\UPPOSE [ould reduce the Rae ABCDE 2 


\) to a Scale of half the Size, and that the Plan Fe. 57. 
Bould poſſeſs juſt half the Space it no ꝙaſſeſſes in. 


* 


» os > oo 


= nth, and 2tfo half in Breadth; which would reduce . 


wrt of the Superficies. . ee ft hs Juto 
P 4 Firſt, 


— x " +4 DP = 
. ww 5 1 
4 — 8 
” 
— 2 « © , 
= 8 f % — 
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e 
. Tncloſe it with the e on 


into Number f equal Parts, as 
EET: and tin RING 


r Jie 


= 

Ke 

** a o * 2 
* Pl ©. 


11 


3 
15 


5 
8 
>, 
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a mark chein, g 
s Fig. 8 a many in 

2657 . croſs the 2 bay ur 
3 then have 5 as many ſmall 


great Squares, as In the Pg 7 


TE 


teffer Draught, and 2 857 ſame xn the Ge 
. of Ak and. towards the Bottom, .— the | ay 
from thence. obſerving, that the Line A Hen © 
; — of tat uare, two Fifths from the Lett-ha 
1 ht- hand, croſs it ſo in your 
3 + = ram ve it croſſes the Right-hand Bottom Coma 
5 of the ſecond uare below 4, therefore deſcribe it ſo in the 
. it an to croſs the Lines mm and 
Proportion above the Line's 3 


low no, and in the ſame Proportion 3 etre 

5 in the ſmall Drayght, bt ſee in the On 
Proceed in the fans Forin with the Sides BC; ob, l 
EX, and XA; and alfo with the Partitions H I, FG, 6. 
— * the Propetons in lf h as the hes ft 


Spas 5 exactly as the Lag 
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WS 1 
dc Diviſions in the foriher, the Scale of one ten C 
x Mile, Ce BY Vas gn th lr i rt 


Nein: n r e 8275 


s > Þ 


Note, The Divfins in the Bides . king 
half as long: at the Deviſzons of 
Ee pep 


> 7} 


* * 
1 — 


Example. Lee TY | 
xe four Sheets of an uncommon Size E erwg te 


r the Size of any Bock \fartin w be print, 
5 ns dbb b ee 
WV * Draw the Out- lines of the 3 to redude your 
11 ane in a /your Popes wi 

| in an c a8 your _ will 


5 9 require. 
Leondly, Incloſt alſo all the Map that is to be reduced in a 


ure (if the 1 are to reduce it to, D or a 


2 42 but if it de 2 Parallelogram, 
K de the large original Draught, bear the ſame Proportion to 


dides of it, as the Ends of the leſſer bear to its Sides, al- 
HF) taking Care to include the longeſt Dimenſions of the Map 
——* reduced, and, if its Form is not ionable to the 


ſer you are to reduce it to, leave the reſt of that Part of .the-- 


ll Draught for the Title or other Imbelliſhments, or to ex- 


CON ng ignous County, Foreft, or Eſtate, hat blank | 
is Part 


aving thus drawn the Out-lines of both, ride —— 8 


boom Out-lines of the large Map, into any co 
aber of equal Parts (the more, the more exact;) and 
your Compaſſes carefully at that Extent, begin at the T 
„aste, and ſet as m equal Parts us cnc Bile will 7 
| (it is no Matter whether it ends at the Bottom in an equal 
2 then draw Lines from each Diviſion at the Top to its 
ce Diviſion at the Bottom, and croſs theſe Lines at 
— angles, by Lines drawn croſs the Map, from each Divi- 
none Vide, to its reſpective Diviſion on the other Side ; 
will your Map be all full of little Squares, 


divide the Top and Bottom Lines of the fmall 288 


exactly as many equal Parts as the ſaid Lines in the 
(ud then the Diviſions will be If tan inthe Org, 


( | 


ured Penn — we —ͤ——— i : "Es 1 
— "4 >> M4. , oa) 
= #4 % * l n 2 - I 4 


= 
oa en i 


FRF Ao * 
>» © to one Sheet of Paper my leſs, or handſomely pep an- 


. 9 
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in vrhich you en- 


1 
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— — 
way — 4-4 
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- < 4% - . 

: LA he TIF. 4 

* "TIEN 
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- * 8 1 
PPT n 2 
4 — * & * > | +4 1 


Wz< 2 Roads, 8 Hed; es Chaka, 
Whatdver elſe is. worth Notice, from the « 
— the 


— Ne every Thing in, or 
e from one to the rag te IIS Ie 
i £ 


will have exactly the left 
| but to a e Sele, in Pepe — to TD ay 
and Breadths of the two Draughts ; and the Method of trag 


irs +, WY AN n above. expreſſed, n 
Hg. Bi and ga. n $2 00 115-45 e e wo! 


- 116 C3 * TR __ 16 Sao 4 1691 10 52 e 8 9080 


Note, Hop or Draught 1 Aaland the 5 

enverted, nies white Paper 3 — 55 

2330" Ager than the 3 in Proportion io the; De Afferenct ft * 
FKcales; lur it is wot. always. aduifeabla; be there 


— ine great May to 5 


cannot . contained in a on 10 Od of: bas i 


8 2 , 4: 2 =4 J 
5 pF) 755 p 07 1 . * 0 it 148 v5 + rotor 115 —— 78 
Aa 
* 4 L . * 
2 5 a oy * "1 " : 
7 x \ \ : PLS 14 of 75 i ? # 40S VOY FOE * . 
** 2 a 4 5 3 Fw, m—_ _ - FI 
IH. * err ul unn Rr 
i * 


n 8 * e _ 11. 
N 21 10 f un bein e 
* odive 1 e of en Baue, K n 
* 55 any Scale to a IHiſer, according to atly 
2 225 only by the Help Ul a ee 

Pair air of Compaſſes. eee dee 


68 3.5 9 TOA 


Shall inſtance in the 3 Fi 104d, mw 
Fer el 


n as it is ſaid, 


** 


"his to I, or as 10 to 5, He. Pr * Ms 


glaring firſt nnd, which is Nock South, . 
your oa Draught, and (as Ae 

permit) put the Part towards the T A, of the 6 

or 1 


draw a Line at pleaſure, either through al 
ee from one Side of it; we ſhall 


. DF 


FC NO 


1 draw e Lind F I at e N 4g 

and let it be North and South Line, berauſe then is 

youu for ou fe Boundary Pines it on: c 

. + Side: of che Mraughty: and i in it aſſume c õν Points xv 
„at 4 N : Diſtanes/ e KPH 32 

1 le were eee 1209 e 6&3 £3 HA 

' he We; or Leftiband Side of yo ſi 

tins s and then taking. the Firth b Fins Ones 
our Compaſſes, open the Sector, tilt the'+1." FY 

b ales (kept at the ſame Extent) we reach 


Fro ne Ley to 19 on the vey 0 | 3 
2555 2 0 Sector at the 
＋ ook of the -ompalles in 5 of the faid 
the Fen ing the other Point | 
15, on the oth of the 8 and with that Extent, 
ve Foot near che ENT of the Line FI of the lee Map: 
nd the other Foot towards the other End of thè Line, = 
the two Points of the Compaſles, make two Marks, of 
let the Er ard — the arr 20 in ce 


> _ LK. — — N 
unt. We + * -» - 22 OT 115 I? . 18 7 


5 I ha * + 

ute, The 28 he the dee. ar nne and: then 
upon 511 25 hag, Map is to be reduced in Proportion, "as. 
Ioto 5; and although as 2 to 1 is the ſame Proportion, — 
n Diaiſns @re nu fo readily and axattly: in Neambers 
uur the. Center of thi Seftor, ar inth1fu mare remote; mor m 
te dector take: Juck'a rer (of ———— farm 
@ the late Þ; e > fret De N A 


"11 4. T7. 174 \ 


enextend _ 


u 


* 15 


thpalſes mon the pont Tin eg, 
be Point E; and Keeping the Compaſſes at that Extent," 
ache Sector, till the two Points full in 10: 10, of the Eine 
nes; and, —— ſet one Foot of the Com- 
n 5 on one L e Fee a 0e Foor in of he" 
theo; and, with that Extent, and oge Foot in 

ö Draught, — the Arch E. 15 
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groſs ones, 


Finger my 
Put your Colour is into. a deep Shell and ſome e to 
wich will ſoon mollify it, and with your Einger do the Co- 
ay the Shell, till all the Knots be diſſoled; then with 


Mom, and 'tis done; only obſerving if it be too thick, to add 
Ke of the Gum Water to it. . 


ones 2 Liguor —_ is only to be a Koa 
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more clean, doing as before ; ng o | 


of the Baſon dab N. chin about its Sides, 1 | 


Note, The Colmes ta be walked re Rel Lad, Arfaich, Vin, 


rd; then take it out of the Fire, and the Colour out of the 


opaniſh- Brown, . ee Umber, and other 


encil ſtroke the Colour from the Side of the Sbell to the 


Note, Vaſt'd Colours are thus to be t — but as to Hep d | 
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bn f und and with we Ou A 
| gives u deep or 4 Statlet Colobe, of) nol gen Nliw-wn 
"Roſe, wiſks and remper'® wink @ula-wnny3 wh 
molt like Lake, tho? ſubje&: tc fadlri y W 
zil- water, it will be of a dee —.— | | 
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Lake, ground or + temper'd with Gum-water, 18 a deep Pi 
or Bloom Colour. Tes QA Fi 
and Or 


- Red: Lead waſh'd i Wa a Colour I 
Twrnfoil, put into ſame, Mater et 


Chafing-dith and we M — in the Lows wal * 
Colour for ſhadowing any Talley with. , Ay 30; 
2 gpm Cater, us a {11S a 
—_ the Piling 0 3 gc y and ſmall Be 
in an Earthen Veſſel, with Powder of, b Allum b ht 
the Colour, gives'a Fehr Violet Colour. hole — * 
Note, After you have Arnis d it Ht. tis proper to add a lit 
Gum- Arabic to it, 
» Scarlet-Flcks hoil'd gently in Watetidbiout five He = 
in 2 Spoonful of Song, gives. „eee 
Olour. „ 4% 986g, ! | 
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GREEN. 


Verdtter, wall 4 and temperd with Gut- water, make 
tranſparent Green: But half a Pound e FPrenchsVer diy 
— * an Ounce of Argol boil'd in a Quart of Water, ma 


good tranſparent Green, inclining to a Blue. 
Note, This Colouy requires about | five e 
wo ore " (1 My 


' when 'tis . 14 maſt fland a res 
you my pouy the clear from it. 1 

Bice, waſtrd art tempo d with Gum wrath, 4 00 

Green, tho? not tranſparent. 


: Sap-Green ſteep'd in Water, with. a WR Alum ue 
a Green to ſhadow withal. 
£ 5. 
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pr, fe 6 Fightin Ve, ae ee 
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e en, Hleep's in Allum-water, b 2 waer 


| 14 wal walk d and temper'd with Gan Mass is 8 1 Gold 
our ; though chere u of its ne 


La SST 
F 
105 nſparent Yellow. dl 
Cmbooge, wich Water only, does at laſt indke-the beſt ans 
ee Yellow, A a Et a Sul 8 .x 

0 492 ir 1 wh nes © 
bi, e with weak HTO is the bet 


3 te d and p ground with Gum- 7 ne 

ad fit to ſhadow Blues 0. Withal. whe 4 dep Macy Jo "©. 
Ligwood, manag'd as Brazil (which ſee. abe the Reds), 56 
ery good Purple. 

2 waſh'd and temper'd with Gum-water, i is a good Blue, 

bo" not tranſparent, of * chere are ſeveral ſorts, light er or 
(ker, 

feiſter ſo manage d is a d Blue, but not tranſparent. If 
Litmsſe cut into ſmall nk and ſteep'd in weak Water 
ade of Gum Fit) a Day or more is a tranſparent Blue. 
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Lany-Black, Printers-Black, Ivory and Hart's- Horn Shavings 
— ground, and treuper's with Gum-water, are all good 
ks, 
Indian-Ink, ground and Wer d with a weak Gum-water, is 
be beſt Black to ſhadow deeper Blacks withal. 


W HIT E S. | 
. 30200 and temper d with Gum-water, is the 
ite, 
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Waitd-Soot, or Rinds of Walnuts boil'd in Water and ftrain'd- 
wth ſome Gum Water to it, either of them is a good Colour 
* diſtinguiſh Roads, ci by. 
Unber burnt, ground, and temper'd with Gum- water, is 2 
%0d Haw Colour, and looks well on Gold. 


pariſh-Brown ſo order d makes a good Liver Colour, 
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Now, 
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I 5 g produced by mixing different Colours 


2 — 


or ſadder. Therefore, as to a Green, 
| Velldw-berry-water, according as 


obſerve alſo, that a ange Cb 5 


bnd yu may 


de made of and Vell 

r, viz. a Blue and a Yellow, G. 

Know! _— . 

able to m oor r to Sado Wh as e 
are always l with ſadder of the ſame Nature, wiz. lights 

| Greens with deeper, &c. as for inſtance, :obſerve; __. 

Verdigreaſe may be ſhadowed with Indico 1 Yellow-berry 

1 water mixed together. 

r * Gambooge and Yellow-Berries may be ſhadowed with Un e 

mixed with Red-Lead or Vermilion. 

Maſticot may be ſhadowed with Red-Arlnick. | 

- Verditer and Bice with Indico. 

Spaniſh-Brown may be be ſhadowed with burnt Umber and Bra 
zil-water-mixed 

| Wood-Soot an Walnuts with Uinber, and Umder v 
burnt Umber, Cc. 

Which is obvious to any that can rightly diſtinguiſh Colours 
ſingly of themſelves, and have a Notion of producing  athers by 
comming thoſe of different kinds, &c. as I have already i in- 

Having your Clan ready for Shadowing, and all in order 
to lay them on your Draught, it is pre-ſuppo ed you are ſtocked 
with Pencils, b as to have Pencils of different Sizes ton each 
Colour, to prevent the Trouble of frequently cleanſin 
(in Water with a Linen Rag) as you have Occaſion to Fa 
rent Colours for one Uſe or another. 

Chuſe Pencils by their Fulneſs of Hair next the Quill, which 
ought gradatim to leſſen to the End in a Point, as you may 7 
by drawing it through _ Lips. 

- Naw, as to the actual | on the Cu Suppoſe you 
had the Plan of a Survey only in its Lines, and would he 
Colour about a Field in it; dip your Pencil into the 
and draw it along of an equal Breadth about the Field, /in the 

Inſide * broader or narrower, as the Field is more or lels 
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i LS ONVEYING of Water depends upon Leyel- 
ling, becauſe all the Surface af. the ſame, B 
_ of Water, ot other Liquids, inelines to be equ 
"2 ly diſtant from the Center of the Earth, except 
by the Preſſure or Agitation of ſome other Ac- 
«SS cident chat affects it; as a Stone, thrown into 
Vater, does, by a ſudden Diſturbance of the Fluid, cauſe 
umjacenit Parts to fly off in concentric Circles; but, when 
Soyer, the Surface of the Water inclines to reduce itſelf to 
It natural horizontal Poſition: And the like may be ſaid 
Liquid that is diſturbed by Wind, of any other Accident; 
e is rough, in proportion to the Oppoſition it meets 
and the Quantity of Water acted upon. And thus the 
Ocean is more affected and diſturbed, its Waves more 
ly and boiſterous than thoſe of a River, becauſe a greater 
ty of Water; and a River, whoſe Current tends to Wind- 
more than that which tends to Leeward, tho' with the 


- Gale of Wind, becauſe it meets with more. Oppoſition ; 
SP w 3 of Water, whether greater or leſs, inclines, 
s the Di ance is removed, to reduce itſelf to its for- 


izontal, or rather globular, Form. 
T 


* 


2: Quanettyof Water far above ther 
* eee e nature Fendi but 
by the Force of the Pury's aig 
upon the Surface of t] i wi 
produces that Effect, 2 


Wu 6 Rei of Wet of Watr, tht ſpl he Pang, wn 
rc ate to 


the ex e Fluid the Pump eo 1 
IT 7570 


Manding Hang - tas Water enough t 
| Pap fd ag mn het War 9 gt, 


ut ſetting aſide that Part of the Hyd 
ãs to treat of the Poſſibility of conv of Water from any 
| Place to another Place 9 22855 may be brought 
two Heads ; eee 


Firſt, To convey Water in cloſe Pipes, and to give Re: 
{ 155 the Tendency of Water upwards, as we e 


Water conveyed by Pipes into the ſeveral 
London, 222 three Stories high. 12 
- Secondly, To convey Water by an open Brosk, Kin 
other Aqueduct, when the Water is nottonfingd'toÞ 
but lies open, as the Neu- River from Wave 25 
as any other River in i its .natural Courſe,” 1. N 


As a Preparative to either: of theſe Methods WE. 

"x, we are to conſider the Level; · for (as I ſaid before = 
face of the ſame. Body of Water inclines to be equall 

from the Earth's Center; and it would be in vain 2 tten 
convey Water from one Place to another, without findin 
whether there is a Deſcent from the former. Place to the 
which is beſt performed by an Inſtrument called a 
which there are * Sorts; of ſome of 2 take the 
ing brief N | 14 4 ** 


of a Warts: Livin! 2. 


A Water-Level is a round Tube of Braſs, or _— 
or Matter, of about three Foot long, or more or leis at p 
The Ends of it are turned.up at 9 to rec 
Glaſs Tubes (one at each End) to be poſited perf 

the Body of the Level, and to be luted cloſe to the Ba 
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ren andther ſort of Les called kn; Abr- Level, which i 
5 Glass T übe eee yr 


ny A "is in the Mid Tere Feb * 


irs tiently,_ havi r Sights fixed at each 
. ind nd of" 77 al Length; an 


. 
wo cheſt Sigh mall Holes, rcrols Fakes 
da the Bubb e horizon 'Tabe; 

wen; ot hotizontal: 35 24.1 n * T3904 AM 


5; 16-34 Af Log binn 

ö 60 L 0. 2 { {| vr?! I aft 

** i, th, P 1 b. xy EL, 21gaul oli 3 
"ny Is gd. mmoh amongſt Ca nie rs. Bricklay * 
it it needs 56 2 11 . ee being dom 0 


ce of Board g Plank of N Pur, five, 6r fs 
jth at pleaſure;, apd another' nts ft i 2 


Al les, or pen icular to the fort 5 theM 

Mit: At the Tor of nch 2 Line | ant 12 b imer at 
End of that ine; with a Hole for: rant to play in 

thout Interruption ;' and then; wheti the Biſe of the hoiZ6ntal 
at is ſo ſituated, the Plumb-Line falls jult in the Peryendicu-' 
T; the ſaid Baſe i E is then in a true hofitontal Poſition; And, as 

ekumb- Line deviates flom the Perpcndieular, the Biſe 8 
ines in the ſame Proportion from an vtizontal Poſitlon. i ©" 
light inſtance in ſeveral other Sorts of Leyels, but they har 


a: Uſe of theſe, ma with a little A ication know 
| , — | ppl Us 


4 * 
- 


ride 


the . n 


is; for althot 


to —— or . to. differ from a Right-Line, ye 
1 the I. cannot o 
touch it in dne Point, ſo i 


neafeſt iche: Center, 120d moſt After Mir the-G 
| Qs upon the Sid dus in i TATE 
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the Line wo t 
than thay He Line EC; becaute the Narbe 
ane . 5 which. by this Method, mult 
e Haw) from C 
. oy 


KB: 5 a Ru BG, © 5 8 Pat 
Y > 
repreſe orter than . 


pears below the Line BG: and al wo 
— 0 Space that comes within e 


e yet it ĩs ſufficient to Po the, "no. CC FS. 4 
can be parallel to one another, if n 

and tend equally to e Center of the arth; d conſe 
that the; ſhorter Diſtances we take in / Sight Levels, dhe ie 
ee to the Truth. . F 


Front what bas been faid, ve en rep rb. 
cone of Water, viz.” by cloſe Pipes, and by open R 
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kirulets, is ta be parſomm ad a ſollons; 5 
lui Force N Nr 


dT Tenden@yy aa Wotls'at Lein- Ning Fos in 
te Ci  thac"ave ſnunted very-chuch: above the of the 
her A S{dg3coxioa goings: D N 7 1015 89 


„aun 2 2 Aar old 


Git e 01 123 U 
"And firſt of -conpejung Water by its — Sande eg 1 
aj mechanic F ores added to it, when — Fj 
. ee Mi CAT vr 9am 'S 8 3/73 Big edge 


— t. pcs Fn (2: ater rom gh id of 


it up two Pal 
len in th One when con 8 3 2 5 
& Foundation 3. 2275 Abdi. = . 
ſie to be Long AY it can el * how it i N29 3 


# Way. ** FO = ah 5 n 
F the Place to which the Water k to be conveyed, is 18 
or nearer the Center of the Earth than the Head of the 


Spring, it is certain the Water will 'incline to the loweff 
Place Hypotheſis before: aſſerted: But if the Place 


me er or further from the Center of the Earth 
e 


the Sprin 1 K the Impoffibility of its being 
conveyed is proved! froth oundation ; and this 


b to be determined by the folling Directs,” 


Place yout Witer-Level at ſome convenient Diftanes From 
ring-head, 1 in a Right-Line- towards the Place to which 
4 is to de cot ; as at 30, 40, 603 or 100 Yards 
| e from the'Spti Head. Then have in a readineſs 
ation-ſtaves divided into Feet, Inches, and Party of Inches; 
w the Bottom upwards: *'Being thus eauſs one 
m you may call 'your- firf- to ſetup one of the 
Faves at the Spring head, and another (which you 
call your fund Af8flan) to erect the other Staff beyond 
e Inſtrument, at 30, 40, 60, or 100 Vards forward, to- 

the Place to which the Water ſhould be conveyed, nete 
on- ſtaves bei — Pann ENS and your Water 
about the Mid- horizontal,” —7 the End of 
"ay and looking Sis Sans; wad arty — 
IC ea Leaf of king hh down your Station- 


Sghts, „ thereof; and thing bydand 
| 


— 
what 


* 


the Water is 3 30, 40 2 1 
there to ere it p = gicular, . — 7 


ant ſtand at the rs Al ha e 
= 


„and when you 


e Pest lnche, — 2 


Water-Level bak e he 
Alam to move a Paper eng be Staff, 
Inches, and Parts of an Inch, as hef, 
Then cauſe your f#/? Fmt u bring . 
— grnd pany pt 6 to take 10 and gart it 30, 
60, or 100 Yards forwarder, towards the Plage to which 


Water is to be conveyed : And, leay | 
the Place where your ſecond A, In le, 2 
Water-Level again in the Mid-way between your two 
ants ; and looking the . AS before, Cauſe eac 
them to move a Leaf of ?aper up and don their Station. f 
and note down in their ſeveral Pa brag on nw 
Inches, and Parts of an Inch cyt, w 
_— of your Water-Level. 


x you 


this manner you muſt go along from. whe Spring be 
the Place: unto which you A haye the Water Come 


Otes 
and if there be never ſo many ſeveral Stations, yon mult, i wk 
of them, obſerve this manner of Work ;precifely ; So by ehe 


g the Notes of your two Aſſiſtants together, you 
bon —_ the Water may be conveyed from he 


Alen, muſt always and berween your Water- 
el and the Place to which the Water is to be conveyed : 
Work, vou ſhall 


Thus obſerving the Order in your 
have nd onfuſion, neither ſhall ar row | 
more Pains than the other. 


44 * * 


Having thus orderly proceeded from the Spring -he 2 to: the 
ce appointed, call both your Aſſiſtants together, and cauſe 
tem to give in their Notes of Obſervations at each Station, and 
u them together ſeverally : Then, if the Note of the | ſecond 
rant — be greater than) the Note of the fir /? A. 
at, take the leſſer out of the greater, and the Remainder will 


er you how much the appointed Place, to which the Water 
up be brought, is lower than the Speing- heal. 
bu L - XD ; Fas 
1 Ine firſt A3fant's Note. The ſecond Aſifant's Note 
4 | len Feet. Inabes Parts. Station.] Feet. Inches Parts. 
on-fl | — | hs | 
„is 3] + 113224 
2 2 2 1 I 2 Fils o | Hl 
Ce 6 | 3 | 
4 FER 6 | o 3 | 3 | | % 
i it 8 18 2 2 0 * 
n- ſta — — E — U. - —äͤ— — 


By this Table you may perceive, that the Notes of the 
Mitant, collected at his ſeveral Stations, being added t er, 
mount to 18 Feet, 10 Inches, and 4 of an Inch; and the 
Notes of your ſecond Aſiſtant at his ſeveral Stations, being added 

r, amount to 21 Feet and two Inches: So the Number 

the fir/? Aſſiſlant's Obſervations, being taken from the Num- 
ter of the ſecond, there will remain 2 Feet 3 Inches, and 2 of 
Inch; and fo much is the Place, to which the Water is to be 


T 4 brought, 


bo 


. ; w 
\ 1 „ r N - 
ge Headz and $ to 
A 9% wePlceo wii ne Warrior Eee 4 
Here Mee, That when you have called yr ino Acta © 
age, and examined 2 ts ſeyeral otes and. added them ＋ 
ther ; if then you. ſhall find the $ 8 our fir/t., 12 
V Note to be greater than the Such our rnd 17 
e Note, that then it is impoſlible to bring. the Wate n 
from that Spring-head to the intended Place: But if he Ne 
dums of the nA pf Jour Aſſiſtants do exactly agree + 
"is Wen a Poſſibili Leffe ting it, if the Dillance be bu | 
mort, though wit rave Charge and Dilkculty. 
1. 0 Ne 
* When Water-Levels are made with Teleſcopes four or five 
8 Foot le then great Diſtances may be ſeen very diſtinct; 
c and in fuch Caſes, Allowances may be made for the Cury 
« of the Earth, a before hinted, which mult be 26 in th follow 
ing Table. l 
b 
ene it Or, by Pen, 2 muktiphy the t 
est iche and Fans FS 2 the Chains by 124, and di- tl 
$255 . * vide the Product by I00000.. L 
Lag -ogr « Yo, if it be required to know what p 
10 „124 c Allowance muſt be made, when the t 
Is. |; „279 Level is 40 Chains diſtant from the f 
20 496 c Station- ſtaves: Work wad Not 
25 »772 it 
15116 40 th 
35 | ; 1519 49 01 
40 | 1,984 1600 U] 
45 | 2,511 124 C 
34 77 —.— by 
n | »/51 7 / 
| bo +494 8 Fa 
= 805 | rooooo) 1984.00 (1 984 
5 | 6948 ka 
0 7-936 That is, almoſt two Inches. 
85 5959 in like manner, if the Station-faf 
90 10, 044 © were diſtant from the Level 8 
95 | 11,191 Chains, or one Mile, the Alon ler 
100 _ I 2,400 61 18 — 1 


« And 


Sr 43 TY 
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'te Error of the Level, which is the firſt, is always" proper.” 
i tonal to the, dum of the Diſtances s. and the | id, Which 1 
ee Earth, is as the Sum of che feyeral 


Diſtances; 35 2 b 57995 is for the Current, is ke th 4 
«>, and is themſelves,” 75 SHES 


Note 2, — "ey — 3 chis 
Particulat; de aver that, at every Mile's End, there/oughts 
to be allowed 4 = Inches more” than the nee 
the Current of the Water: y 
Note 3, If there be any Hill tying inthe Wa 
Spring-head, and the "Place to which the Water id to be 
28 ou- 75 Ton — 4 Trench — the 
in equal with the; 
ſtrait Water Levdy 1 Hor 1 Allowance. And if 
in this Caſe there be a Valley 9 laying the Pipes under - 
ground, though it be a great Deſcent to the Bottom of 
the Hill, and a great Aſcent to the : Top of the other, | 
the Water will dow in the Pipes to the Top of the othe 
Hil, by reaſon of the Preſſure of the deftendin War 
worided that the Top of the Hill, to which the Water is 
to be conveyed, lie below the horizontal Line of the Place 
from whence the Water is to be brought. | | 
Note 4, That in conveying of Water to an 
it is not conyenient to bring it from the Spring-head by 
the neareſt Diſtance, or in a ſtrait Line, but by a crooked 
or winding Way; and you ought alſo to lay the Pipes one 
up, and another down, — my will have too Walen 4 


Current. 


| how whether it is "poſi a corey War nee Kinks 
and to perform it, Bay it 15 prafilicable. l 


To effe& this, take two Boards of dai; oyer, or 
erabouts, of what Form or Shape is not material, the larger 
better; about the Midſt of each of which Boards bore a 
&, into which put the Ends of two Sticks, (ſetting them up 
Nes perpendicularly: The Sticks muſt be exactly of 
Length, and have at the Tops of each of them Marks of 
tt Paper, or the like; and the Sticks muſt be of ſuch 

Length, 


lle 
Ni Hg made 


| veniently, erect a An the 
= op © g3e: with the two 
the Water; gr the Marks waht 5 


en a fifth, — Sc. Staff, TINT 
in a Right-Line ; : for having placed two Marks in an exad 
Level, it is eaſy to find as many more as you pleaſe: * whe 
” are to alter your Courſe, that is, you are to vary from 
t Line, tek: make uſe of your Inſtrument, and procees 
in all reſpects directed: And according as you find 
the — at prin Place to which the Water i is t By conveyed 
either higher or lower than at the Pond, you may — 
ths Pollibelity or lppoſlibility of its being Bahra 


* to try whether Water "57 Be g's from 
Spring or Head to a deſigned 155 ee at a can 
Her able Di ift ance, a. 4 | 


At the Spring- head begin to make a betle Trench, about thre 
or four Pole long, towards the Place to which the Water is f 
be conveyed ; whether this Trench be ſtraight or crooked is n 
material in this Caſe. Then let ſo much Water run as will on! 
fill this Trench, letting none run over at either End of t 
Trench; but when either End is full up to the Brink, then ſc 
the Courle of the Water. Now, if you find the Trench dry, 
ſhallower of Water at that End which is next the Head, th 
at that End fartheſt from the Head, it declares the Ground to! 
falling. Then. do tbe like for three or four Poles farther, fl 
making the Water to follow you. And having filled A IC 
ſo that "the Water may ſtand level at both Ends — 
- both Ends erect two Staves of about four Foot long, 
End of the Trench, being both of equal Height from 5 
of the Water. This done, go on in the ſame Line about 10 
twelve Pole farther, where ſet up a third Mark, ſo that 
ſtand behind it, nd booking to the idiom Mags you 
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Ace Tops, or.all the Bottoms, according to which you, meas 
| your equal Heights, may all agree. And then, if that 
oy which is below the Mark, be longer than the other two, 
i hews a Deſcent; hut if it be ſhorter, it ſhews the Ground is 
lader: But if any riſing Place of Ground be in the ways. you 
nay eaſily find. the Height of its Riſe by ſetting up a Stick, and 
reaſuring it, 33 before 1s ſhewed. .. 
[f it was required to be known, whether it is poſſible to con- 
x5 Water from the Spring-head at A, in the Side Fig | 
{ the Mountain. G, to che Houſe at F, near be . 96. 
Bottom of the Mountain I; A "XY 
' Firſt, find the Poſſibility or Impoſſibility of it, as before di- 
ited, and, if it is found practicable, A the Water by an 
ay Deſcent, from the Spring-head at A, along the Side of the 
Mountain to B; but there being a great Valley, B E, between 
te Mountain G and the Mountain I, conſider whether the Hills, 
a the End of that Valley, be as high as to continue the Courſe 
the Water with a Deſcent from B, and yet to allow it a ſuf- 
icient Deſcent to the Houſe, or Place at F; and, if ſo, con- 
nue the Courſe of the Trench or River, by which the Water 
to be conveyed from B behind the Mountain G, till it comes 
v turn towards the Mountain H, which is ſuppoſed to lie be- 
bind, or more remote than the Mountains G or I, and fo con- 
ey it along the Side of the Hill or Mountain H, from C to D, 
ud ſo much further as that Mountain extends behind the Moun- 
tun I; and ſo winding it about along the back Part of the ſaid 
Mountain I, bring it about to E, and ſo. by an eaſy Deſcent 
rom E to the Houſe at F. 


But if there had .been no Mountain H, or other Ground fo 
r the 18 C 45 it _ in that Caſe have been con- - 
ſeyed from B to E in a Tro arge and ſtrong, in propor- 
tion to the Quantity of War to — — the — 
Nuer, by which the Water is conveyed from Mare to London, 
1s by a large leaden Trough, ſupported by ſtrong Timber, and 
>a by ſtrong Planks, and from thence called the Boarded 

ver, | 


Again; If, notwichflanding the ſufficient Deſcent from the 
E to the Place that the Water is to be conveyed to, 
me Hill ſhall interpoſe, of a continued Extent, and whoſe T 

$ above the Level with the Head of the Spring, it muſt, in ſuc 
Caſes, be conveyed by a Paſſage cut in the ſaid Hill, ſo deep as 
to anſwer the proper. Deſcent from the Spring-head, and may 
{ither be left open, if the Ground is of no great Value; but if 


a valuable Ground, or in a Town, or the like, it may be 
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| r hire or four Perches a logs, it 
5s bevi2r; and let it be a Foot and a half, ede e 
of Depth and alio of Breadth proportiunable to 9 
Mater to be conyeyed by it, in order to be cleans d; fill this 
Trench about a Foot thick from the Bottom, with Hurlock, or 
Chalk Rubbiſh; cut in Pieces as fit for a Lime: Kiln ; after that, 
fill it thret or four Inches higher with Pebble Stones; and then 
nil it to the Top with Gravel or Earth, and the Water, 
draining thfougb that Paſlage, ſhall be ſo cleanſed and purihed, 
if foul, or ſo ſoftened, it it is hard, as frequeatly $ -water 
is, that it will be fle either for Waſhing, Brewing or any of 
the — of common ſoft Water. „ 31 ii e ai 
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Of the Flowing of Dy chende 


Tei is to o be ſuppoſed in this Caſe, that there 4 is a Quaitiy um 
Water ſufficient for this Purpoſe, above the Level of the Ground m t 
to be overflowed, and this may fometimes r unns different Rade 
ways. 14 N 

As firſt, when Land lies near ſome River hat has s confer . 

- _ able Fall or Deſcent; then, although that Part of the River, 
> that lies neateſt the ſaid Land, has its Surface {6 fat below the 
Sutface of the Land, that it cannot be brought directiy from 
that Part of the River to the Land; yet by eg d ef opt 
River, - eſpecially” above a Fall, if there be any 
often happens that Water may from thence Figs Ami ides eb 
eaſy Deſcent, according to the foregoing Nules, to re bigh g that 
Pait of the Land propoſed; as for ai Ine It would be im- 
practicable to overflow any of the Land that confines as 
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Iz, by the Water of Ahe Aal River, yet the New-Aiuwrytighls* 
"ken cut of ale Rizer Jes and: conkined: mare horizontal, ad 


in eiter Beſepnt ; re Surface l och aboyeithat 
Add River Las kitt-abdvE thi Land“ by-wbich the Rwer L- 
; hounded, hen at à canſiderable Diſtance from Mare; ſo ht 
night be capable bf eyerflowi the faid Grounds. 113 aan 34 
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Hl. But,, by Whatſoever Means the Water is. 125 ureg, zt 
blows. 2 | wii; T1 to Break el wut egen 
Having by Drains and Dams brought the Water to the high- 
& Part of that Ground which, you would flow, you muſt cut a 
ine Trench as level as you can gueſs; (by an Inſtrument or the 
are Eye) which Trench let be about nine Inches broad, and 
hen or eight deep, and fifteen or ſixteen Foot in Length at the 
id, laying the Turfs which you cut out cloſe to the Trench, 
m the lower Side thereof, with the Graſs-ſide downwards. 
This done, let the Water into the Trench, allowing it to run 
ger at the lower End thereof. And thus may you ſtop the 
Water with a Turf, and cauſe the Water to run over in any 
Put of the Trench. 

Now, in the making of this Trench, if you find that the 
Water will not follow you, you muſt, with a Spade made 
moked at the End, fink it deeper, and-caft out the Earth; and, 
jour going on, go deeper. and d Jou ſhall find Oc- 
the, yet not deeper than that the Water may juſt follow you; 
bus proceeding till you come to the further Side of the Ground. 
And in your Paſſage, according * faihd the Ground to fall, 
pu may make croſs Trenches: of about four or five Pole one 
hom the other, the ſame way as is formerly ſaid, till you have 
tade Drains enough. | 

In caſe you are to carry your Water over ſome Ditch, Brook, 
Valley, you muſt then make a Caſe of Boards nailed together, 
taking a Trough thereof, through which the Water may run. 


Of Draining wet Land. 


If this wet Land lie adjacent to a navigable River, where the 
(des ebb and flow — the moſt proper Method of drain- 
I? that Land is to make Trenches from that Place that is to be 
ned, to the ſaid River, leaving a free Paſſage from the wet 
ound to the ſaid River, when the Tide is ſo low that the 
ice of it is below the Water that is in the Ground to be 
drain'd, 
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to meaſure, plot, divide, and dek- | 
C bneate any Parcel of Lanp, without the Trouble 
and Charge of any other IN STRUMENT but the 
CHAIN; with exquiſite for Re- 
F ducing, Mapping, Colouring, ant finding the 
—_— _— an accurate and expeditious man- 
ner. 


THE WHOLE 


g illuſtrated and rendered obvious to a mean Capacity, by 
— Definitions, Propoſitions, Rules, Figures, Examples, 
— Sc. | 
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" WILLIAM HUME, Philmath. 
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Non proderit tibi ingenii felicitas, niſi exercueris. 
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1. When you are required to take the Dimenſic ons 76 an L. 
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ſhew the Reader how any Field or Parcel of Land, when mea- 
ſured as above, may be exactly protracted or plotted, accord- 
ing to any Dimenſions given, whether Sides and. Di 

or only Sides and es: And then, 24h), proceed to the 
caſting up, or finding Content of the ſame, by the general 
Method as, follows: 


1//, When the Notes in your Field-Book, as before di- 
rected, or rather (when Conveniency permits) in little Tables, 
according to the Method of the Example, appears to be 
RN at ſome 
remarkable Angle or Corner, ſuppoſing. it to be 
18. and having, from a Diagonal-Scale of ate, Parts 
lowing it to be that of 20 Diviſions in an Inch) taken 
tween your Compaſſes the Length of the Side or (viz. 
PQ = 12.50 Chains) which being laid down in a; black 
Line, as in the Fig. above ; and then, with the Extent of 
the next Diagonal-Line (viz. PR = 16.80). let one Point af 
your Compaſſes be placed in the Point P, with the other de- 
ſcribe an Arch ph R, which being again biſected with the Ex 
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1. As all Figures baiſoever muſt felt be reduced into: 11 
weles or Trapezia's, before their Arez's can be exactiy found, 
xcording to the Laws of Meaſuring, or the general and uni- 
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ther, in order that the Product or Content 4 may | 
discovered. Hence it is, that all right-angled'T =P 
| ſever, are reduced to or nght-angled Parallelograms, 
by multiplying the Arrigo gs of a Triangle by half tl 


4 1 ie thereby 1 
to a ogram as ti the Operation, Rough e Lines be 
not drawn, 3 mr & PR 

2. This being premiſed, it muſt tide flows ger Pat 
cel of Land, though-yeve fo gel yet 4— — 


Diagonal-Lines being drawn: therein, 
thereby be reduced Fon Triangles or Tape : 
' whoſe. F (0G, particularly found e 
7 ths Superhcial Canter of the wh 7 

© te Method of 827 1 True 
in hp, $4. , which = 03. 31 


nh Dig 22 + 2 wink 1 
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P w” A, Sürveying admits * fs Kinds A 
as needful to — that any ene 
Sides ſoeyer, may be divided into 7 
iy two than there are Sides of the F ind 
requires likewiſe ſo man y Diagonals or croſs Li 
than the Number of Sides 5re 1 ＋ 3 Ar; e 
Number Jof Sides found in your F 

ed, the Remainder will be always the Nee of n 
or Diagonals therein contained. ” And if rep be eb I 100 
the given Number of Sides, the Remainder. the Nun 
ber of Triangles that can be found therein. As 

a Figure of four Sides is divided into two 1 'iangles. by o 
Diagonal, and a Figure of five Sides is divided into three Tr 
) angſes by two Diagonals, &c, 


2. In Meaſuring, or taking Dimenſions in the; Field, it 
arcs proper to chaſe the ſhorteſt Diagonais, or croſs Lipei 
for they can not only be the ſooneſt meaſured, bit! even le 
liable to Error: For the ſhorter the longeſt Side of 'a "T'ria 
gle is, the wore acute its oppoſite — and the leſs ſubje 
to miſtake ; but, on the contrary, the nearer that the lo ng 
Side comes to the Length of the other two Sides, the leſs 
tainty of Truth, as may be verified by Examples as 0 
5 Demonſtration. ooh 

. Although Tables for receiving the "Contents. Py 
Field that is atually meaſured, may" Ren" be 
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iu to - meaſure, protraſi, and taff 11 any Field, 
whoſe Sides and andy | both many and irregular. 
" $4 Ay . Dd wan &, + 1 1 = 
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HE general Rule, , $2. I. being carefully obſerved in 


all ins Articles, the Work wilt be the ſana as in the 
fided Figure; and this Seien, for Inſtance, may ferve in 


lother Varieties whatſdever; And, 12 
L Having entered your Field, and obſerved Its Form and 
pe, with the Number of its Sides and Angles, by walking 
und the ſame, and drawing at Random in your Field-Book 
h a black or red Pencil) all the Sides and Angles therein 
tained in the ſame Order and Form as they lie in the 
Kd; you will thereby obtain ſuch a rough and imperfect 
ught, as will ſomewhat reſemble the true one, or 
Ee tracted. 
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e m other wwiſe effected, taking 

the Sidesfand Angles from — hg 
2 he 


2 hepa ly 
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Fie TE ks 


of each Sl a 
and Links found in — in ſuch manner that n Ch m 
be diftinguiſhed one from another, alphabetical Letters 


Pairs, for rendering t. the Work of | — more regul 
"and exact. e "FINE 


Example . 


A Field or other Incloſure (vi. Al CDEFGH, F 
19.) of an oftagonial Form, whoſe Dimenſions both e 
ternally * are Veen in Chains and Links, 


follows, viz. 
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In regard that the Field is irregular, that Is to ſay, it d hel- 
ther Square, Triangle, nor Trapezia, it muſt, therefore, be- 
fore it can be meaſured; be reduced into ſome 'of theſe Forms; 
which to effect do thus: Draw Lines from one Angle to ang- 
ther, as the Diagonal-Lines A D, DB, AE, AF andFH; 
then will the whole Figure be reduced into fix Triangles, as 
in this Figure and Example:—Theſe fix Triangles being mea- 
lured ſeverally, according to Chap. V. Set. 4. and the Con- 
tents of them all added — will ſhew — 

© 2 
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This irregular Field, and all others of the like kind, may 
be exactly plotted according to the Method following. 

1. Draw an obſcure Line at adventure, and then beginni 
at any one Angle, or Place remarkable, ſuppoſing the Angle 
B, and taking (from your Field-Book or Table) between your 
Compaſſes the nearer Diagonal to it (viz. BD = 23.50 
Chains) then, with that Extent, let one Point of your Com- 
paſſes be placed in the angular Point B, with the other biſect 
the obſcure Line at D. * 

2. With the Extent of the Side (viz. B C = 14.30 Chains) 
let one Point of your Compaſſes be placed in B, with the o- 
ther make an Arch. at C; then moving your Compaſſes, with 
one Point in D, and between them the Extent of the third 
Side (viz. CD = 12.00) biſect the laſt Arch in C; you 
will then have the Sides BC and CD, which bei 
_ in black Lincs, viz. from B to C, and then from 

to D. | 


3- Take between your Compaſſes from the ſame Scale of e- 
ual Parts, the next Diagonal-Line (viz. DA = 18.30 
_ and with that Extent, let one Point of your Com- 
paſſes be placed in D, with the other make an Arch at A; 
then with the Extent of the firſt Side (viz. BA = 9.30 
Chains) and one Point of your Compaſles in B, biſect the 
laſt Arch, at A, which being drawn, you have likewiſe the 
Side BA. . ang 

4. The Extent of the Diagonal-Line (via. A E = 22.30 
Chains) being taken between your Com ; then with one 
Point in A, with the other deſcribe an Arch at E; and with 
the Extent of the fourth Side (viz. DE = 10.90 o 
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6. With the 90880 988 galiLine, (x7 = 
24.00 Chains) let one Point in 


the Point in di *. the other deſcribe 56 Arch at Hz which be: 
iſected with (viz =.1 
Cine ( e K. 70h wil terey obtain the Bide 
Fa 


Chains (from the Point at 
AH, which, being likewiſe drawn, 
7. Take. from the fame; Scale the! ſixth Side (v 
r ving placed: one. Foot of your 
with the other deſcribe:ian Auch at G. which CSE 

ain biſected with the Extent of the __ Side 
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214.20 Chains hains) you will thereby, Hel Et 
et Se 8 1 ws OH, 8 95 = 
EN OS) pig e We f 5510 


4 ny 4 "lil 17 8 5 + 110 It} 3 E out- > 
$, — thus found extergally; as. above, all your cute 
wad Sides. —2.— 1 are next. ta find thoſe. are in- 
ternal, 1 84 all — given /Diaganals. (viazA D, DB, 
AE, A H) — aft upon chree of their 
Principals « or 59 Baſes, (viz. BD, A E, and F H) there 
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SEE. — 


nuſt be let fall, and meaſufeck by Application to the fame 
dale (the ſix ndicular-Lines' from their Vertical Angles 
ur. CK, LA, N, MF, AP arid OG) ſo have you alt 
Requiſites of 'the ſaid Pie, for finding the Area or Tr 
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.' », meaſure; protraft,i. and e- 
 Choſed Field, whoſe ger can f _ 
y 5 H 
= Fj Port of the Middle Me "1 2h (ene ae 
9 &: N g 4 3112194 * IIS A 20304 +41 
4 8 5 . SUES 5} 
| 4 5 mar. T R V. 2 _ 1 2 2 A 100 
'] ET the Field given to be'ineafired 8545 arty Nane Su 
L unequ Angles, ſuppoſing ſeven, n. A, D, 
7Gy und © the appoihted Place Tae Chi 


Slates requins.> ecke the Plot 1 88 
ebesf. l {i bs FUL 25 


Fes the Middle & the gig Field, Ui, 
be Stake put thro' the Ri 72 1 Bat ie 
take the othes Ba 2 | tretch 
* en Kent gras 9 at A, in ſuch manner, 415 
pear to be in a ſtreight Line — the Stake a Dea 
ace Which you ma know by y our not ſesing it thro th 
of the s Body '; at which Nes fer 


be be a Station- ſtaff or Arrow. perpendicularly, which n | 
be in a direct Line between © and A. 


3. In like manner, G your Aſſiſtant tc move ve. ordetly, 
=> the other Angles, viz. B, C, D, E, F, G, obſeryin 
always, at the Length of the Chain, to ſtick down a Stick ex 
actly in the Line between © and B, as at 5. Afterwards le 
him 15 the ſame orderly at c, at at e, at f, and W f An 
if there were more Angles, let him plant a tick at the End 
the Chain, in a Right-Line between © and every Angle. 


4. In the next Place, meaſure the ſaid Line, or neareſt Di 
* between Stick and Stick, as à b, ſo many Chains an 
Links; bc, ſo many; cd, ſo many; FA ſo many; Oc. 1 
put them down in your F ield-Book accordingly. | 


5. Meaſure alſo the Diſtance between © and every 00 
by 9 A, A and Links ; 9 B, ſo many; © 
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By obſerving the Form or Shape o of this Field when protracted, 
you will find it to contain as many ' Triangles internally, as there 
xe Sides '6utwardly, which m een be reducetl into 
re Trape⸗ 150 ohe rhe 8 in Ec * * 

ntent of t ma ound according to the 
erer A : SONS 8 * 2 
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C4 Te plot 1 thoſe Ofery tions hn i \ the F@NZ you 
take tom 2 Diagonal Scale of equal Pa no} x60 
Chain, and ſetting one Foot of the Compaſſes in any — 
Place of the Paper, as at ©, make the Circle abed f ob- 
ſcurely; then taking for ' ox r firſt Subtendant or Chord-Line, 

J. 15 Chains, fet it upon the Circle, as from à tb 55 "and then 
from ©, through à and 5, Tine as G A, G 'B, w 


be ſure let be . enough. 
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Inv 70 * Lend bounded by irregular Hedges, 
or ſuch as curve either wards or outwards. 


AVI NG in Tg thres.py proceeding Seftions of this. 
treated orderly and. ſuccinctiy 75 AT, of F ie *. 
* Hoſe Sides er adh xe „and irregular; an and then, 
m they may be accutat Jurys ed, ons » and caft;0p,, 
ſhall now 2 855 15 a four-Ii 

3s well as 1 555 ape, Sponge 25 po 
Wunde edge on dne ; 
2 3 by: 9000 bs W C 
the third;Sideg; and à Brook * River oY the Es 


ih incudes all the y Varigties that commonly occur in 
8 r Bounds of a Survey, ed 570 554 
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en 08/1965 7 318 „ Hidv, vi Anleger 
: eee Field was . 
11 and the third by ge curving nm — 
MG, an and 4thiy, 2 gary tee 1 
Now allowing abe Table of Dim be — 


nation (viz. at the Table of given Dimenſions) to know ex: — 
the Figure or Form of the ſaid Field, and alſo its Area or 8 
pee © | | | — . 
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Exp anation. 


1. In order that the Dimenſions of this, irregul 
be exactly taken, you are firſt to obſerve the A 
at q, as well as its flying off at r and w, 
Angle x, from which may be r drawn 401 6 


. ſtreig e ar 
curving in A not re 
leave room to make the prick Try 11 for 


&c. * Alſo draw the ſtreight he prck' Line E! 
can ſee the Hedge HG in a Right-Line as to — continue it 

2 prick d Line mne, to the River at ? Li kewiſe, 885 y 
prick'd Line xx, from the Angle x, to 7H ee or 
as Juſt to touch the Point of the River'q; arid Urus bare Ye 


hemerl the 1 it 


** y 
e © the 5 zides 
e Bounds of the id Fic, 8 
py be ea aid do Wow! 
4: 6 Ange ee 


Sa 
ein che 


„This done, 
(Chains (for wha 


pl 105 at an ec e . 
c e 4, 


ter, 
Find H 12 900 WER 18 91 of the fach 
the R ue er, the Linethat is Tr 


by Line EH cuts the Home in 5 .theaſure ac, which 


0 rag to the Right, place it off on the Right-hand, * 2 1 
de Table. 


Go then rn 
be in the 1 LN ; _ here, DOE you perceive 8 


ledge at e, to be the fartheſt from you, take 8 -ſet, ma 
her it be at an even or no; as ſuppoſe u 50, and 
k (the Off- ſet) 3.40 ; ſet them down, as in the 4 | 


5. Then, next ſuppoſing b a be-4.10, and - g 240, 
hem down in the Table, % H= 4-20, which 
king the Angle and having no Kae ſet it down in the Co- 
unn of Diſtances, leaving a Blank in the Column of . 


b ſhew that you are at an Angle, or at the Hedge. 


b. Proceed next to the Hedge HG, if the: adjoining Field 
long to the ſame Proprietor, or the like: that you can go in- 
vit, you may meaſurè H/ and take the Off- ſet H n; and fo 
neaſure from þ to G, as in taking the Off. ſet off the Hedge 
FH; but if you cannot, or are not allowed to go out of your 
own F ield, 4 is ſometimes the Caſe, cauſe your Aſſiſtant to go 
lown by the Hedge H G, while you ſtand'at ! the Angle H, and 
When he comes at the turning at m, let him leave the H 
nd go directly forward td the River's Side towards O; and by 
the Brooks Side, put down a Branch or a Mark in a Right- 
Line, with the Angle H, and Corner m, us — may eaſily di- : 
xt him, by waving your Hand to him the way that he ſhould + 
rore, till you ſettle him in the Ri eht-Line;; — — he | 
{ —＋ himſelf, if he underſtands it, by ſeeing the Corner 7. « 
ye the Surveyor ſtanding at the Angle H; they meaſure -. vn 
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4. Yeu 1 ue Kiktwiſe to Sia that 25 the Lint js down 
from the Angle at &, to touch the Extremity of the point 9 it 
muſt come to the Hedge ſomewhere, as at 7, and 7G is me 
ſured as an Off- ſet; but 8 the ſaid Line had been drawn fron 


the'Angle »'to the Auge G „ it would have lain without 40 a 
ren- 


2 
0 Surveying by. te CHALK 


adered the the Point q difficult or impraQticab 
bal to d. n ch Ok et Lites from Angle ta 
tane without leaving out any of the internhediate 

wee. or River, 43 im the Line EH, becauſe. if it lay farther 
the Field, the Off-ſets would ber 2 IO and 
þ more mn Err“ cbt £457 0 bis 


to, As Fields fo'1 irre the abovelaid,. 3 

and. Circumſpe ue 3.9 Feactiy all 
Off. ſets from ox eateſt to 5 leaſt, 1 to P 
p, 4s well as the. 
imple, been more copious than ordinary, to the intent, 
| Method I a. general Rule, ſo. univerſal uſe 
tis practical as to comprehend all Figures 
ever, let never ſo muc Variety occur, ſeeing when once 
ned, —— 
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Protrattion. 


Whenever you are required to plot, or lay.down orderly, the 
ences and Off-ſets found in this irregular Field, acco 

be Table of particular Dimenſions given, as well as any other 
tis bounded in like- manner with curving Hedges, Rivers, 
als, or any other irregular Limits, you 9 to proceed as 
WS, VIZ. 


Feſt, Lay down the Right-Line Tamia EHF, 
21, by taking the four Sides and the Diagonal FH, as 
vt in laying down a right-lined Cn, Chap. V. 
: a obſerving, as before, that the Right-lines EH, m e, 

r, be prick'd 850 becauſe of no Ule after the Field is 
't Cted. 


kindly, You are to ao, that the Side E H is 275 
uding together the particular Dimenſions of E a, 2 
H, their Sum is the Side EH = 29.80. 
manner is found the Side + F or bs whoſe — 


= 3.60, whoſe Sum is # x = = 14.80, 2 nn 


55. Then by the four Sides, vis, F E, = 11 1-50 
= 19.80, Hm and m4 together in one Right-Line, mak- 
10.30, 4* = 14.80, and the Diagogal-Line FH or 


= 21. 40, may the Trapez um be protrated, according to 
ddoveſaid Directions, wy . 
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D 6. oo, und rm a, upon the- Perpendicular! ac . 

- 28iGg lrom 4 to c; and then proceed wich the Right-Line' 


W © 44 


Laſtly, If you are allowed to go on the Outſide of the Fi 
and meaſure the Line H þG, and the Off-ſet hm, lay down t 
Hedge, as you did the Hedge Eceg H; but ſuppoling 25 
this Caſe, you are not allowed to go into the adjoining Grou 
the Side HA is laid down, as being a Side of the 1 rapez! 
EH#:x, then ſet off Ir. = 2.60, in the Right-Line x c 
tinued ; and, as you ſee in the Table, there is an Off-ſet 
the Right, viz. G = 1.10, ſet 1.10 from r to G; then 
ting off the Off-ſet 40 = 1.40, from # to O; and ſo p 
ceeding to 9, 5, u, and x, ſetting off the Off- ſets 3, 1%, 
you ſee in the Table, and draw the River by the Ft 

E, O, 4, t, u, x, and the Field is finiſhed. - | 
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1. et Practice * iſcretion (wil have have a great and in * 
recting you to ow 75 thoſe W as above. For 
altho' Abe 2e el a Circle is e BAY be equal 
to the Content of a right-lin'd Tri i Bak 115 ual. 
'+ v the Circumference of that Circle, * 

| equal to the Radius or Semi-diameter of the mak z yet Hedges | 
hat are not ſtreight are ſeldom Arches of Circles; that ĩt is 
needleſs to 5 52 . them as ſuch ; 
the curving of Hed of Rivers, &c. bei to be 
xcounted for by Methods more MURINE and diſcretionary. $ 
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2. For an Illuſtration of the fre, we will ſuppoſe the Seg- 
nent Ea f H gecE, Fig. 21. were to he meaſured. If we 
ſhould work it as a Triangle, and w>_ EH the Baſe, and be 
the Perpendicular, we: — . ſs of it chan it really is; 
for in ſo doing we. ſhall pole the the E es He and E to be 
Right-Lines, whereas they curve outwards; and incloſe more 
Ground than Rigbt-Lines, and therefore, ſerve to make that 
3 leſs than it really is: But to remedy this, it is beſt 
it H, upon the End of the Line E H, to > raiſe the Perpendicu- 
1 HM. ſo much longer at Diſcretion than the Line # 6s: 8 
hat the Triangle EH M may be equal to the nt 
Lab wed H gecE, which will be if you ma n—_ the Triangle g MH, 

you take into the whole Triangle, to be equal unto the 
— contained between the Line Eg and the Cube gecF, 
which is left out of the Feld Fr. if the Triangle MH 
taken in, be equal to the afareſaid Segment Ege c E left out, 
then is the Triangle E H M equal to Nw Segment E abf H 
E; and meaſuring the Triangle is.m the ſaid Seg 
ment, the Baſe of the ſaid Triangle, viz. E H, which is 
dum of E a, ab, bf, and d be being given in the Table 19.80, 
ad the Perpendicular H M = 3.50, 4 order to find the Area 
or Content, as in Chap. V. Sect. 4, which Se. 


3. There being alſo given the Trapezium E H tx, with its | 
Diagonal x H = 21.40, the common Bafe to both _ | 
lz. x + H, and Hex, and their Perpendiculars are fo | 
only taking the neareſt Diſtance from 4 to Ge Line x H= 6. — N 
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7225 You have likemiſe,the Trian ogla 240 ad O, 0. cit up 

compleats the whole F L and then the caſting of i un 
reduced to the Directions of Chap. V. and the Product 
all added together,. gives the Content of che whole Field ge- 
| quired. See the Work as follows : | 
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5 I. | When we e ſpeak: of the Perpendicular 27 dane longet 
than the Off- ſet t, it is meant, that the Off, ſet i f is ans 
but to the Edge of the River; but the Perp endicufar 52 is fup- 
poſed to extend further, ſo that the little Triangle taken in be- 


tween i and t may be equal to the little Slip th but between Wil = 
the Right-Line 7x and the River at w] but tf let the Letter ? WW. 
ſerve for both, to prevent cofifuſing the Scheme with Latter 4 


See Article 4. as above. 


"fs The Baſe 9 and the Perpendicular. or Off- ſet i are both 
given by Meaſure in the Table. See Article 85. 


3. Sometimes a little Labour may be ſaved e a 
Triangles into one; as here the Triangle 956 and x 5/F might Fi 
have been, without ſenſible Error, making g the Baſe, and 2 


5s f the Perpendicular, but theſe Abbrer of ths Was 
are moſt naturally acquired by a little ary wr fi 22 « 
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175 meaſure, protruct, and taft 1 4% actitately, any 
Field, or encloſed Piece 0 7 Ground that 1s inacceſ- 


fible, by rea 22 Copſe, Marſh, or any 
other Cp An going SA the fame, | 


Ir omeries hap | that you KFC ITT Survey 8 
a Parcel of Land, where you. have the i 


uy of 7 * Diagonals, nor perhaps of going al 
lies of Hedges 1 them; then, in thi 12 


J (1 
© Gat ade of the fame, and find the Quanricy of every 
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III. $24. 6, and 7. which ſee; where, the Uſe of 
the ole, and the Explaiaton of Fig. 7 7 "Ne 20 Uſe TT 


ie 0 fl. OE 9 9 55 e 0 NA 


bere repeated: ing fo obtained, and the 
Sides meaſured el 1 . — 3 they _ be orderly 
| {broug ht int FEAT Table as follows: | 
| oi, "Bue prrm the this fame of Work 5 che Chain 
| t WL INE to Angles,; you nay with 
1 rn ary d E 5 le, meaſ fe you Si ce, woke 


— — 


the Nunbe in a) T able or Fieldi- Book, as before directed; 
but inſtead of, one Column you muff hayg fee! MT. df ö 

2 d for the Length of eve Side; aid the other f 
one for each Side of a Triangle ra fi from > RY uy 135 


| — 5 the . the 1 5 "IVE "Ver 
ang gut order 


1.5, Meaſure ewe e Sidg-of the Peg 
the Letters and Numbets 15 * Ig 
= K. Hg. 22 
50 Chains 3 pu 


l firſß Column of the Table: As ſuppoſe ou beg 

and. find K L = 5.50 Chains, and LM = 
them down ſucceſſively in the firſt Column og the Leſt-hane 
or the Table or F ield-Book, according to} the F orm fol 
lowing. | 

4. Having dene HIT, BEET" HEH A wit Angle ou pleaſe 
and as — began and ended at K, it is beſt to begin then 

e eaſure. a. certain 
the = ine PK, continued ſomewhere to Q; tha 
from 2.5 you can fairly ſee the Angle L (no matter bow 1 
bears, or what Angle it makes at Q with the Line PKC 
and then ſtop; then. fuppoſe K Q be 400 Chains, ſet - 
= 4.00 Chains in the 2d Column of the Table, pg: 
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Fin, It js beſt, for avoiding Trouble, to make " 
Line from the Angle at KQ and LR, Ge an 8 5 | 
ber of Chains; for you may ſtop when you pleaſe, 25 0 

* are got a competent Diſtant from K, aud +4 I 

| N O: 29h , 
4 1 The Line K Q muſt be eciAly n the ſtraigh 
Line P K continued, which _— be fotind by ſetting vp yo 


103988 1 "FF , we U 


4 i 
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Pole at K, and looking backward and forward, find the Right- 


e TN, Apollo tp Gar i 
by looking back from Q, and if — TIC: 5 
K. in one NW wks + Ein 
with P and K. wr 
\ Thirdy; Procged likewiſe to A 1 a Rie- Line at 
Q to L which ſuppoſe you find tobe! 4.90) ſet Q L + 
Chains in the third - Column aganlt ] Lan K 2 
muſe. = O11! co 
f Fourth! In the ſame manner, mache from Lin the Right 
Line K E continued; as ſuppoſe ts R, where you can we 
fee the zengle M, which Anse EE R 7.60 
Chains in the 2d Column againft LI , which ſtands in the 
| CO. T be + 4. — 1 
Hab. A ain, meaſure: from N. 50 M, which ſuppoſe. 3 
d Ki e c ins in the 3d Ce 


under Q L = 4.90 Chains. 


Sixthh, Then from M.in t LM .con . 
Aab dt 8. = 3. Chains; 2 be Right . the 2d. ng, 
under L R 7, —_ then 4 Fo XN. hich ſuppoſe 4.37 


Chains, et S! 4+37 in the * Column under RM 3. 70. 


Note, Yau a not leave any Marks at the ai ths 

Q, R,S, &c. only 22 at them till you have ſet down the 
Length 0 the Lines that you meaſured to them, as K Q, L 
R, and MS, &c. and then meaſure from them to the next 


Angles, L, M, N, Xe. 3 


deventhly, According to the foregoing Directions, meaſure 
NT in th Right-Line MN — which ſuppoſe 
Chains, ſet N T'= 9.00 in the 2d Column, and meaſure T 
= 11.40 which ſet in the za Column as before. 
Eighthly, In like mannet proceed from O to V, in rhe Right- 
Line N continued, making OV 5 Chains; ſet OV F. oo 
Chains in the 2d Column, and meaſure from V to the Ae 
„ which ſuppoſe you find to be 5 Chains 78 Links, ſet VP 
=5.78 Chains in the third. Column, * to meaſure 
FW. (in the Right-Line PO continued) 3.00 Chains, which 
ſt down in the 2d Column, and meaſure WK = 4,36 Chains, 
* ſet in the 3d Column; and then is your meaſuring finiſh- 
el, and the Table will appear as follows : | 
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Wu. 4.30 MS S 3.00 f 8N 

= 12.20 NT — 9.00 TO = 1 

| P 6.60 QV. . e. = 1225 

2 2 2 AMS 


DT: : 


* 1 * ' k 2 34 
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inthly, From * prec Articks. ad Tabls; 65" 46 W 10 
Fas 7, Frag e find, you have la gebe 
'THitigles' raifed upon To, ſix Sides of the 1 


its achaceftt Side, the internal Angles of the Fi Te 40 . 
mited and obtained without .Comin into the Fiel 7 Uſe 
of any Inſtrument for taking Angles, and dong with. as much 
Expedition, becauſe the Chain is kept going, and with preater 
Certainty of Truth, the three Sides of every Triangle being 
pow: given, and che d performed: 'Z Wenn 
. tf 6 bs By 3, 6g 0! 
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Triangles, 


AY v1 _y 


Admit a Woad in the Form of an irregular Hexagon or Fi- 
gure of ſix unequal Sides (viz, K LMN PK, Fig. 22,) is re- 
quired to be furveyed or meaſured externally, without going in- 
to the ſame: Now allowing the particular Dimenſions to be 
as in the Table above; Lo know its true Figure or © dhapes 


wt ally He Area or Superficial Comment Ve 
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Laplanatiunn. 


Having found by Protraction, as follows, the true Form or 
r of the Wood, c. without going into the tn 2 


Area 


ing therein three Diagonal-Lines, becauſe 
uz. PL, NL, and PR 

gles, w—_ — as in the 
contracted, accottling to S 

which contain à ſufficient 
g u werben famcy ies nel 10 make 
Bun mn 4 h64y yore Re 


e g vg, the Sen. f 


Area or Superficial Content may be accurately found, 2 
a ſix- ſided 


Na hieb fiduces it into four Tian 


and VI. of rt beg 
Variety of the rg ng 
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27 be Gun conraieh 25 oy „ 


| 


. . | 
0 LMN N=10.90 | 
$3% ZLN = N =14. 
E (. PONS PN 14.80 
A. R. P. Pa. | 
Or 12—2—39. 52 for Anſwer, See Fig. 22. 
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Protraction. 
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"OS kiFtails 4 
TA . & 
= la Jown this Fi ow and; ou afe be- 
fully to — oor ly don an Fir at; yo contained 
orderly, the ſ. > mw 2 rag wo meaſured in three Columns, 
viz, in the firſt is the Length of each Side of the Field or 
Wood; the ſecond and third are the of the Sides 0 
the circumjacent Tri es: Or it be ſufficient to find the 
Points Q, R, 8, T, V, and W, without drawing the Lines 
of the Triangles PW, WK, Ec. they being of no Uſe af 
the Figure or Polygon is laid down. 

In order to Protraction you are firſt to begin at "me 
Si, ſuppoſing it be K L firſt meaſured, and having drawn 
black Line upon Paper, vix. KL R, at any competent Lengtt 
at pleaſure; then look in the firſt Column of the Table ſor the 
Side K L, which you find to be 5.50 ; ſet 5.50 from K w 
and draw the Black Line KL, leaving the reſt of the f 16 
blank or dotted. - 


3. Look for LR, which you find in the 2d Column'sf | 
Table is 7.00 ; ſet 7.00 on the blank or obſcure Line LR 


J. Su — C - 


from L. to R, and mark the Point R: Then take LM i 3 
8.60 from the Table, which you find in the 1ſt Column lack, 
and with one Foot of your Compaſſes in L, make with th 
other an Arch at M: Then, in the third Column, take R lh 
= 3-70 in your Compaſſes, and with one Foot in R, croſs 
aforeſaid Arch M in M, and draw LM a black Line, for yo 
ſecond Side, which (as 17 before) muſt be continued ftraight with N. 
a blank, or obſcure Line, at pleaſure. 7 
4. Then find in the 2d Column of the Table, MS = 3.0c in 
which being taken in your Compaſſes, and ſet from M to - 
upon the blank or obſcure Line, making the Mark or Pou 7 
at 8: Then taking out of the firſt Column of the Tablet! 
Side MN = 4.30; with that Extent, let one Foot of yoi Us 


Compaſſes be placed in the Paint M, with the other mak 
an Arch at N, which being croſſed with the Extent of N! 
taken from the 3d er, of the Table, by placing one Fo- 
of your Compaſſes in 8, with the other biſect the Arch in 
then draw MN for your third Side black, which may be cor 
tinued further out at pleaſure, 

5. With the Exteut of N T = oo, make a Mark Nc 
the laſt obſcure Line from N to T; and then, from ha 


3 


of irons . i. Gain 4 


Column of the Table, take "the Extent N O'= 12. 20, 5 
8 pacing ing one apa itt yi he Ex ef TO= at O, 
4 gagain ith Spent of = II 
85 taken e 3d able; then, with 

— 
Nto 3 the ide 
6. Take next from your Pr” Column the Extent of O V 
= 5.00, which : ſet off from © to- V 9 from the 
it Column, take = of EEE. OF 8 and 
jth one Foot of your a 
m Arch at P; which - — diſAeg | 
of VP 7:78, aten fron the 3d Column 


Coſing, draw: in black the Side O P from 0 2 8 
which muſt (as before) ls | contingied ier from P. 'ob- 
turely to W. * l 10 1944 1439 £ 
7. With the Extent” of p Wa ge taken from the 2d 
Column, Jet it be laid down obſeurely from P to W; then; 
mth the Extent of the Side PK = 5.06, with: one Foot in 
?, make an Arch at K; which being again biſected from the 
hint at W, with the Extent of W =4.36 taken from 
the 3d Column'; then from P to the ſaid Crofling draw, in 
lack, the Side PK =5, 00, and then the Hexagon, or: Fiz 
S& 7 Wood, vis. KMN OP, is r h * 
on. h 


© 0 1 * 
- 3 F * Y i * * 


N. B. That for every Side * frm the af Gin 
Table, and laid dn down in a black Line, there maſi likewiſe 
in a Feel Line from thence, be laid down in a blank. or 
dotted Line, the next Extent, taken orderly from the 2d Co- 
Column, > beginning always with the 2d Number in that Co- 
lumn ; and then, afterwards the very next Side being taken 

From the fir _ 5 and laid dun, let it be biſected always 
with the Extent of that Number. in the ' 3d Column, which 
Handi _ vi. the 2 that was laid drum from the 


ſecond. 
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Ff 4 


2 x £ 1 
1 Derne 3 Fr nr 5 2 


Ae hy, 5. Abbe! * te being 

2 be. accurately effefted, » round the. C 
. AManſb, er.other:: Inclofure. | 
well as 2 e. 


VC 
#* © 34 LIES 0013 - SLAETE of” fits N + # 4. 


mos; 4 debe ho « vation 


FF tO 2105 Ai: 


Aue 


Notwithflanding 
2 Tons gall, do na Q =i4-06;; and 
2 if QL Pn 


bs 820 Io your Gan protrac 

— iv is bus Ille n — ire teftions 

in Jiviſih or Multi | for 2 hide, Pater etk | 
will render that ſuperfluous Work needleſs in one, as well 
in the other : For the Sutn of all the Angles being limited te 
a certain Number of Degrees, it will follow, that if the f 
firſt be right, the ſixth muſt. be right of courſe, and if all the 
external Triangles be laid down — the inter Triang] 
of the Hexagon cannot err; For in every external Triang] 
the three Sides are given, to lay it down by the Problem 
therefore the Angles cannot be falſe; — to Eucl. Lib 
I. — 4 22. and in. every one of theſe Trian * one of thei 
is in the ſame Right-Line with one Side of the Hexa 

= Conſtruction : Therefore the two Angles Hure 

LM and RLM) ſhall be equal to two Ri 
Eucl. Lib. I. Prop. 1 3. therefore, if the external 2 60 up 
poſe RLS) be laid down true, the internal Angle K.LM | 
We. and the ſame is to be underſtood of all the reſt of an 
Polygon; all the Angles of the Polygon, being limited b 
the . Triangles, which are lag down only by thi 
excellent Problem firſt mentioned, without taking any 'Angleb 
the help of an Inſtrument, 

1 have added the above-mentioned Dante for d 
Satisfaction of the more learned part of Mankind; lef 
this Method ſhould be diſputed, which is fo true and expedi 
tious, if well underſtood, and is grounded upon the fundament: 
Problem ; and ſo fully anſwers the Title of being perſormed b 
the Chain only, 


ee by he ae. 1 
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dawn upem Paper. or Vellum wh M Poist . pdir of 
Co 3 without Ink but in Or far 
Crs el yore pony pe wo, 


caſt it may de done as 
_— tbe flare wil will not 8 wy nente tho Perpeh- 


„ in blank Linse, d. Tins 
ay 


diculars, ,&c may be truer takieh. ! 5 7 + Tt 
2. en yu have done ov Ty, x 
7 ofthe e 2 dz 


ey 


nor = N viz, RL. KMS M, x mt 
bei h in olygon, ing. no 
wot 5 Fier Figure, are —— ;uſcles, 

3. For the ſake of | thoſe that would project or prove web 
Work by Aagles, obſerve, that the Sum. of all the bf © 
my Polygon whatſoever, is to twice as 
* abating four, as thete are Sides in the olygoii, let 
the Sides or Angles be equal or al. Hence, ih a Hex- 
gon all = 4a are 55 to 2 n or er 
Degrees, & ; 


sr. vi. 


Hm a Manor or Lordſhip, or- —— of 
Ground confifting of feveral Tneloſoves contiguous 
to one another, may be accurately ſurveyed, pro= 


tracted and caft up in Particulars, as well as in 
the Whole. 


R UL E. 


HERE amd Time to be ſpent in this 
Section, becauſe let every Field, in any Lordihip or 
Tenement, be of what Shape or Form it will, it cannot 3 
of ſome of thoſe alrbady treated of, in this, and the 

preceding; and — inſtead of repeating IRA 
for doing it, 1 noed f do no mort than refer to the __ 
ticular 


8 * — 7 8 ”—_ AL Q . 
: ” he : 9 
4 ; 
. 
: 


eee #4 ee, 
cular Section, where the ſame is already 3 Only this i 
to be minded, that here is not only fingle Fields to be mez- 
ſured, but Oure is co he tn how they bin (0 the adjacent 
Field, in order to the mapping them true; but in Land that 

es adjoining. one Rielicto erg there. is. this Advantage to 

the „ deyond Feyin le Fields, chat having mea- | 
Karg all the Sides of one, yu ha commonly meaſured one 
Sideiof one, or more of the 'reft. . As for Inftance, If you bo- 
gin:with- the Field As you; when you-have finiſhed that, 
meaſured one Side of the Field B, and purt of a- Side of the 
Field C, alfo à Side of the Field; D, and Side of the Field 
E; and may, with a lictle Forecaſtz ſave the Labour of doing 
them over again, if you proceed, as follows: 
II. Having draum the rough Sketch of it, as formerly di- 
refed, ſuppoſe you; begin with the Field A, _ you” have the 
Hedge acm curving inwards, which you are to manage as in 
the Curve Hedge Hm O, Fig. 21. Sei. IV. and the reſt, being 
ight Hedges, their Particulars will appear in the Table on 
the Leſt-hand of the Margin, becauſe you are in this Place 
— have meaſured againſt the Sun, ſeeing all the Re- 
marks in the Hedge, or beyond it, ſtand conveniently on your 
Right-hand, therefore you are to place your Dimenſions on the 
Left ; and then, | | 


N. 
— 222 — oa — * 
ae 
"7 
bd 
az 
22S 
gx 
xe 
ca 


.ab 


nan 
\ 2.00 „ „ & W — 3.40 La 
5 5-10 = Stile. 
_ TS 
19.20 the Diagonal. 


e n en 


Arſt, Begin at a, and meaſure ae, eb, b d, Kc, and ſet 
them down orderly, as you find them. 1 

Secondly, Obſerve, as you go along, that at h there is 2 Hedge 
in the next Field, on the Right, which mark in the ad fp 


the Right-hand Side, as you ſee the Hedge 9 b, and fegard 
that no more at preſent, but proceed to meaſure 5d an 4 a1 
and at z you find a Hedge abutting upon the other Side, whic 
mark as you ſee in the Table, and ſo meaſure zg ang 
at x; take notice of the Off-ſet, which being on the Right- — 


EEO SSS. FS SETI. 


N „ 
+ 5 


Of: Sur vexig ty the. i 443 
place it on the Right-hand of the Table (as you ſee) and go to c, 
where there . as above; ſo proceed to a, where 


there _— ks, you have-nothing to write on the 
Night-hand. | 


— Hz) C7 4 — I; 


Third, When jou come at A, meaſure the Diagonal « 5, 
and * that Field is done, and alſo the Hedge eb of the 
oa r i 


Fourthly, Then go into the Field B, and if there is a Stile 
it h, meaſufe from the Angle 6 to the Stile at B, and fo by gr, 
be. and when you come at e, meaſure the Diagonal eg, and 
this Field is likewiſe finiſhed ; for as it is all ſtreight Sides, there 
ue no Off-ſets to be accounted for : and then the Table will 
pear as hereunto annexed. 


A. 8 — 4 
2.60 THE TEE 16 
TF. 1604 SY» 
I 3.30 
12.80 


20.50 Diagonal. 


Note, As before hinted, in ſome Cafes, as in this Field B, it is 
moſt convenient to go with the Sun; for going in at h, near 
the Angle b, if you would go againſt the Sun, you muſt mea- 
ſure b e over again, 'which was meaſured before in the other 
Field A; but going with the Sun to q, &c. you end at e; 
and then meaſuring the Diagonal-Line e q, brings you to the 
Corner 7 the Field C, where you may go in and begin with 
that Field. + - * 


TEETER 


Fifthly, In proceeding farther, it is now neceſſary to go 
wainſt the Sun, as from q to s, &c. not only for going againſt 
the Sun, when it can canveniently be done, but becauſe gb is 
aready done in the other Field. 


Sixthly, Meaſure G and the Off- ſet GH, alſo GI, and the 
Of-ſet IK, as taught in the Se&ion following; and by the 
ame Rule, meaſure. the Curve Road 8 Mr, f f, and fd, and 
bring them into the Table, as before directed in the ſaid Section 
irt named, and the Table for the Field C, will ſtand as fol» 
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Be Having meaſured the x 10 8 
ke where going — that Field, you obſerve that d z being 
meaſured, = are then to come to x, and meaſure z 
4-83, and + f = 5.70, and the Diagonal Fx = 7.60, and 
place them likewiſe in the little Table on the Right, as you did 
the reſt; fd, and d 2 Mr er 
ct. E. 
21 = 4.86 
2 $-70 
Fx — 7. 60 
Eightly, Proceed next to meaſure the Field E at »ork — 
110. & v, vw, and wz, and the Diagonal x v, and 
let them be alſo placed as in the Table * * 
2 Gb. Z. 
«3 = a 
$& = a The 
S = 3.40 "hen | 
6.3 A 6 Exp 
ws = $.00 le wh 
= 10.60 
Lafily, For the Field F, you have already the Sides t / 
and 4+ &, and the Partitions of each Side of it being ac adju 
A | Diagonals; the Angles F and & are determined. oo eb oY 
nothing to Pier ry woe the Side t, which being a 


Houſes, they muſt every one be meaſured ſeparately, : and p ca 
m a Fable thus: 
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And ſuppoſg chere be a Pond or Spring i a, the Fi dCa 
0, nieaſure 10, Which let be r. 50 | likewiſe t 

TIC AT ve te e or 
4% make 4 Mark or“ in — 
K JR 0 * Ab e of 


| 


0 west 


Alſo by the ns Rite youmay inſert a fte, A Thee 
uy thing elſe chat is worth ngtice, op. proper to be exprell 
n a Map, ap for Service or Ornament; and by the _ 


fad Rules, any 2 4. whatſhever Fi 2 may be mxaſſ 
n order to be Li: u pped!; proger Di 
* rdions for all which. tall follow in waer, 83. 
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had continued it to ſeveral hundreds of Acres, it would rave 
deen but 3 of the ſame Work or Method, Which is 
needleſs; for in this and the Vth Ghagter preceed ing, INT 
0 he nn poll e of {Rs 
wing or caſting, up of Linked. 
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I, | Fo the mers day 8 we will i wich the, 
Field A, whichibeing protracted and-mapp'd as follows; cit F 
reſemble the Form of a Trapezium, viz, aedg, whoſe 
zonal a = T, being meafured/in the Field, and — 
g inſerted in: the Table or Field- Book, with the two Per 
pendiculars let full from g and e "reſpectively, upon the ſaid 
Diagonal-Line ad, their Sum 3 is 29.80 which being multiplied: 
by half the Diagonal, or common Baſe, the Product is 15. 16800: 
Acres, for the Content of —— pere as in 
Operation — Ae owe * 09 


2. The Triangle, viz. eg W, | bilo to the ſame F ield. A; 
lath its * — found in the Table, viz. cx = 5.105 
ad x g NO hoſe Sum is the Ba ei 4 
King 3.55 Whigh being multiplied by the 8 
z = 3.40, the: Product is 1.20700 Acres, for the Cap 
tent of the Triangle / ſought ; which being added to 
Area of the Trapezium laſt found, gives 16.37 500 Acres for 
de whole Field A, 

3. Then 


"is the true Cantent ſought, "as abgus; _ CGCNAP. Yo N- — 8 7 


Ban desen 
whoſe Half 


Area, 


N. . £ 


. ( 
44 | 1 " * =_ | 
, * A.. — x of % * * 
4 = —_ © 5 0 þ 0 , 


© the Field J Dioganab | Fon Ba 
SF Nds bei of Yi eff by. a of N 
pendiculars or neareſt Diſtance*from'd de the Baſe eq = 9.00, 
and from r to the ſame Baſe = 8.10, whoſe Sum is 17.10, and 
thei Produd the double of the Content, whoſe Half is 17-52750; 
the Content of the Fixtd Dy above- — 70 * 
. = S 2; FI= | OZTS$?-FE, =. ene 
4. For the Content of bo. Field E, you aft fight to find the 
Trapeziump +4 S4, by letting fall two Perpendicular fromthe 
Angles 4 and f ugon the common Baſe S Ha, which he- 
Hyman bx the: -the Perpendigulars, wa; 1060, 
half the-Product 


um of: 
taken, gives 17.86000 for the Content of 
thia T rapezium.—+——Theit for the Triangle 98 K, the Baſe, 
iz. 8 = 13.60, being multiplied by the Perpendicular 
IK = 2.70, and half of that Product being taken, diſcovers 
1. 3500 fer the Content uf cht ſaid Eriangle. rol Again, 
forthe athes Triangle, u Sf M, the Haſe Bet imo bes 
ing multiplied by the Perpendicular L = 1:60 Half of that 
Product, uin.  0:96000- Acres is the Content af the ſaid Tri- 


angle. Hence, che Sum of che three Partinulzr, mandy, ole 46 t 
Trapezium and two Triangles found im this Article, dz. e 5 
20.6500 is the Content of the whole Field C. * 1 

5. Then for the Field D, the Diagonal, or common Baſe, 7 
viz. 2f — 7.60, being multiplied by the Sum of the Perpendi- 1 a 
cular; viz, d and ig ta of 7. 0. halfothe: iz, 11 
2.5500@-Aores, is the Area or Content of eee | oy n 
1 None e Ne eine 0 oem 

6. The Field E being a long Slip, with an inward Angle 8t {, tte Het 
it is be ta di vide it into veg Parts, by a Kivecdrawn- croſs the mat [ 
Field from 45 as the Line In, and meafute it at twice; then gh [ 
it follows, "that the cammen Baſe or Nidganal-Line, ur. » N 
zn'=' 6.80, for the Frapezium 20 2 1 A, being multiplied bythe dar 
Sum of the Perpendiculats,; viz. 7.40, being 1 and 4 let fil Feld . 


to zn, gives the double Area, whoſe half, uz. 2;52000 Ales, 
is the Content of the firſt Trapezium ſought. Again, the 
Diagonal or common Baſe, vis. kv = %, * for the other 
Trapezium, viz. & Vn l, being multiplied" by che dum of the 
Perpendiculars = 6:69 (vi. n and &) let fall from their Angles 
upon the Baſe #0, the Product is the double'Content; whois 
half is 1.98000 Acres for the ſaid Trapezium ſought: Hehe 
the Sum of both, vrz. 4.49600, is the Content of the wen 
A 1490? Laſt | 


* 
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| Lafth, For the Yards, Gardens, and Ground, the Houſes 
ſtand upon, included in the Trapezium marked F, let the Di- 
zgonal F &, be drawn, and upom it let fall Perpendiculars from 
the other Angles 4 and t, which, when meaſured; will be found 
to be 5.00; and'3:70, whoſe Sum is 8:70; which being mul- 
tplied by the common Baſe (v:z. — = 6:80) half the Pro- 
duct is 2.95860 Acres; for the Content of the Trape· 
ꝛium F; as above. . „ ne 
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A praffical and uſeful Obſervation: 

Note, if a woody, or otherwiſe inacceſſible Piece of Ground, 
te encloſed on every Side with open and clear Land, you need 
only meaſure and plot the circumjacent Land, and the encloſed 
Piece is alſo done: As ſuppoſe the Field or Piece of Land D, 
Fig. 22, were fo inacceſſible; yet if the Fields A, C, F, and E, 
by which it is ſurrounded, be clear and paſſable, the Field D 
x alſo meaſured, as ſoon as they are done; for in the Field A, 
ve marked the butting of the Hedge tz at z; and in meaſur- 
ng the Field E, we likewiſe take the Hedge 2 4; and in mea» 
ling the Field F, we get the Hedge /; and in meaſuring 
de Field C, we have likewiſe the Hedge fd of the Field D; 
nd if the Diagonals of the Fields you meaſure be carefully 
ken, it is impoſſible there can be any Error in their Angles, 
ad if they be right, the Angles alſo of the inacceſſible Piece will 
te truly adj : And therefore, it is neceſſary when you ſur- 
ey a Lordſhip or Manour, to obſerve carefully as you go along, 
what Hedges in the adjacent Field abuts upon the other Side of 
de Hedge that encloſeth the Field you are meaſuring, and at 
mat Diſtances, &c. which being carefully marked in your 
wugh Draught, as you go along, may fave a — deal of La- 
our, when you come to ſurvey the next Fields, there being 
ontinually, by this means, ſome one or more Hedges or Sides 
(the Field done before you come into it, except only the firſt 
eld where you begin. | 


Protraction. 


When you have meaſured your Lordſhip or Manour, as be- 
ue directed, and brought the particular Dimenſions thereof 
Ito a Table, you are next to find the true Form, Figure, or 
ape of the ſame by Projection, as follows: And, 
Hi, Suppoſe you begin with the Field A, as you did when 
was ſurveyed, and its Dimenſions accordingly inſerted 8 

no 
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the May, Fi. 23. which ſee. 


: Secondly, Find the Side de, by adding eb and bd together 
— 2 1755 Side ed 15.80; then upon the Line ed, ft 
o from e to h, and make a Mark at (thus // 
or 2 End. 0 do Hedge of the Field B, when you come inte 
it; alſo from 4 towards g ſet dz = 5.50; and becauſe you like 
wiſe ſee in the Table [Hedge] make a Dot or Mark at z; the 
from g ſet gz = 2.00, in the Line gea; and becauſe in th 
*T able, againſt gx, and on the Right-hand, you lee x10 = 3.40 
2 3-40 from x perpendicular to gea; it will extend to , th 
raer of the Field; then from x, ſet xc = 5.10, and A 7:5 
from c to a; then is aedzg wca the Points the ige is to pal 
through; and becaule in the Table againſt xc = 5. 10, you k 
on the Right-hand [S:ile] intimating that at C there is a 5 
in the Hedge on the Right; mark that, as you ſee at C, 
the Field is finiſhed. 


Thirdly, In laying down the Field A, you have alſo done t 
Hedge cb of the Field B, and the other three Sides of it, vi 
er, r9, and 4h, which added to hb makes the Side qb, and al 
the Diagonal eg, all which you have in the little Table 
Field B; it is to be protracted as a Trapezium by the Directio 
of Chap. V. Sect. 7. which ſee, in order to prevent any farthi 
Repetition, ng to the Performance thereof. 


Fourthly, In protracting the Field B, you have alſo done tl 
Hedge 1 'of the Field C, and alſo bd, a Part of the be 
Hedge yt; the Trapezium 9 btS may likewiſe be laid do 
by $22. aborend, and the Off- ſets GHIK and LM. 
to 2 kid down by Sec. 4. of this Chapter, to which I rel 
the Reader to avoid {atk oh and then you have protra 
ng River IEA S M2 fdbg, which is the Field C. 
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Fifthly, In like manner, you have the four Sides and Diago- 
hal of Field P given, te lay it down ad a Frapetium,Cas you 


to be found in the Table of Field A, it being a Part of a Hedge 
of the ſame, which was meaſured before ; as for the ſame Rea- 


bn, the Side 4 _.s.to be found. in the Table to Field C. 
Sixthly, By the ſame $24. VII. protract the Field E, it hav- 
ng no Curves nor Off: ſets belonging to it, and the Numbers be- 
ing put down in the Table referring to it mark'd E. 

l 2 — 1 . | 
Laſtly, When this is done, you have alſo laid down. three 
Sides of the Vard or Garden F, in which you need not mind 
m Diagonal as 2, or the like; for if you have been exact in 
ll the reſt of the Triangles in aach Side of it, the Angles of 
this cannot miſs of being right, the Sides being already laid 
wn, and the Side ? & being included-in the Sum of the Par- 
teulars of the Wall and Front of Houſes, as in the Table 
F. r „ jo 


75 1 a — | A 4 


Obſervations very material and uſeful, 

1. Note, In the Survey of any Manour or 2 where 
dere are Houſes, Yards, Gardens, Orchards, or other ſmall 
lucloſures, it is beſt to begin with the large open Fields, and 
the Ground lie contiguous· to the Houſe and Gardens on two 
three Sides, as here it doth, it is beſt to meaſure on every 
ade of them, and they are then meaſured without coming into 
hem ; for it often happens, that by reaſon of Dunghils, Ponds; 
bardens, Stables, &c. that may be in the Yard, or behind the 
louſe, you cannot come within to meaſure them; but when 
he Square, or whatever other Figure it be, that the Yard or 
Gardens are contained in, is encloſed, and all its Sides mea- 
lred, in meaſuring the Ground round it, any Pond, Out- 
louſe, &c, may be put in its proper Place, by meaſuring with 
Pole, where the Diſtances are ſo ſmall that there is not cen- 
enient room to uſe a Chain. 


2, Although the Rules and Examples in this and the pre- 
teding Sections leads the way to the Operations, Explanations, 
ad Protractions, which decaſions them to be orderly placed in 
ls Eſſay ; yet nevertheleſs, the Figure and Protraction of each 
mult likewile be duly regarded, ſeeing the latter is the Founda- 
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How to place any Houſe, Pond, Tree, or any thing 
remarkable in its true Situation in a Field to be 
mapp'd. | 
„ 
AVING ſhewn in the laſt Section how Fields, Gardens 


Orchards, Buildings, &c. may be accurately ſurveyed 
protracted and mapped, we ſhall now briefly exhibit a Me 2 


gf Snoring y ,n 8 
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j 2 11! T8994ys eb am 15 a 


dal Air SN. 


I. In meifibing or taking* the Dimenſions of the Field, 
mherein the ſaid Houſe,. &c. 1s. foun d le 
wu can, in your Ne or Field- Boch epteſent th Place 
eSituation of the ſaid Houfe, c. 18 ne P; ield ; then from the 
al Mark, unte each of the two neareſt Angles, let the Di- 
knce be exactly meaſured, and accordingly _ down in your 
e W. — ä — 


ll. The Dimenſions IH thus meaſured, and placed upon 
ki reſpective Lines or Sides in your rough Draught, or other- 
i inſerted in your ſmall Table, as aboves.you are then pre- 
wed for Protraction as follows, 3 _ 
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Amit where. is. on” i the Field B. Hg. 23. a Hoaſe, 
ih your Table or rough Draught repreſents to be at T, but 
jour Map, the true Situation thereof ſhould beat R Now 
woling NP to be a ſtreight Line, near the River rg, and 
n the neareſt Diſtance. 7 N and R, when meaſured, 
bo Chains, and likewiſe between Pa nd R = 3-50 Chains; 


0 know a oy Wen R, where the Houſe mu a i 
hf, eg Field B, in Hg. 2 23. | i bY 
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"1 Explanation; a ö ni (A7. e 
The Rule 4 Ban above is ſo r . and « ay 
bemſelves, that there need no farther, Explanation, if the 
* of Frotraction is but duly obſerved. dl 
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This Example above, or any other of the like kind, may 
ally plotted by taking between your Cbmpaſſes 2. 60 
the meaſured Diſtance between N and R, and with 
Foot in N, make an Arch at R; then, likewiſe, taking 
tte ſame Scale of e qual Parts, the Diſtance of 3.50 Chains 
pith that Extent, — the Arch R at R; and at the 
> of the ſaid Arches, or Point of Interſection „ is the 
Gg 3 Place 
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will owe evidently appear in Se. VI. of this de and | 
A. which . EY p 
, 4 wy 2c10! 2 12111 92 ig Oo an 
dier ö the 44 Di ce Ts ta 33 8 
- 12 The 2 Band. 2 er q, 18 ead 0 bee 25 162 th 97 
9 Rell at R, (the ne dat ha, been Fake, * 
_ tek 4 . —＋ tec? of m 1332149 N -n F( 
1 — — — — — ; 
rior Do: ba a . F 4991686301 =_ R cnougs ANAT H 61 
191131 © JOU RIANS C507 7 AG 70 1 401 5 1 
=91q 1124}. 51 o18- 2 c. . VII. An to C 
26 2 9179; 1 11201 AB 
How to ks or diminiſh a Plt given, * Line 
to any Proportion required: Or, the Method » 
WG a 4 A Plot of Land or Map inis L. 
"Ber Compaſs, according to el Ei Ratio), 27 
| * 
ee bw to ul Cy ©2125 e fall 
ban ox 1 o 7 1 gal An 
— * T7 L. 4. . Ds 
I. 18 aſefal al Problem may be Aan | Sup 
well as generally comprehended i in ths owing i BY 
rections, vix. 2 fame F 
ſent tl 
Firſt, According to Fig. 24. divide one of the Sides giv thereur 
(viz. AB) in Power, as L to K, in ſuch fort, that the Po Shape 
of. AF may be to the Power of AB, as L tq K. 4 Anſu 


— 7220 ) 4 


— Then Nom the Angle A, draw Lines to the Poin 
and D; that done, by P, draw. a parallel Line to 3 to 
AC in G, as FG. 


Thirdly, - from G, draws a ey Line to DC, 
pt A D in 


1 20 F rom H, ** ode Tate to Dx, to cut 

: fo ſhall! the Plot AFGHI be like ABC DE; an 
3 to it, as the fame 1 Line L. to "the Line K, . 
Was requir edle cs oa) f 


i 
* * « 
. 1 mY , > 
4 , 4 ? f : P b , p ö 4 ; tf 
- . « ia A at * 4 = — 


* * "1 9 1 
. * 0 — * « * CES 
„ od 4144 , 4 * * 7 3 1 * l 
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IT. But if the leſſer Plot were given, and it were required to 
make a greater in Ser to — as K to L; then you are to 
proceed thus * © L als 

Firſt, From the Point A, 2 the . AC and AD, at 
any convenient Length you pleaſe :\ Allo, increaſe AF and 'Al 
by a blank or obſcure Line, 

Secondly, Enlarge AF in Power or Propo "i Eto 
which ſet tem te B then” by R. dats Tine 9 
FG, to:cut A Gim C, 2 BC. [ 247 

Thirdly, In like manner, feos Os draw a parale Line to 
GH, to — as ED. 

Laſtly; A parallel Eine em D to HI, a» DE, dels m 
to 2 1 I, Ne increaſed in E; fo ſhall you -inelate the Plot 
ABCD E ike AFG HT, and in Proportion thoreuhts, ; as ger 
Line K is to the Line L, which was required. | 


Example I, 


Let ABCDE (Fig. 24. ) be a Plot given to de fo reduced, 
diminiſhed,” or made leſs, in ſuch Ratio or Proportion as E to 
K, or 10 to,30: To know the Figure or N of the leſſer or 
imaller Not. | t 


Anſw. The Figure AFG HI, which ſee. 


Example II. 


Suppoſe there is given a Plot or Map, repreſented by the 
leſſer Figure AFG fir, and it is required to have one in the 


fame Form or Shape, as well as Content; which ſhalt repre- 
ſent the larger Figure AB CD E, and bear ſuc Proportiot 
thereunto as K to L, or 30 to 10: To know the Form or 
Shape of the ſaid Figure. 


Aaſio. ABCDE. See Fig. 24. 
1 . 2 


Other 


o 1 N Y 
PI i. * | .acaNt ) 32 ' | yy - BL Wa, * 
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over again by a ſmaller Scale: But if it be ſo large, as the Map 


/ 


| Other Methods variouſly performed. 
bas . | ip meg 


N S REDD: . 


| Beſides the general Method preceeding, th e are other ways 
very practicable as well as rational: And. 721 f 
1. The beſt way is, if your Plot be not over large, to plot it 


of a County, or the like, the only way is ta compaſs in the 
Plot with ane great Square, and atterwards, to divide that into 
as many little Squares as you ſhall ſee convenient, in order that 
one of thoſe leſſer Squares may comprehend ſamething remark- 
able, as a Church, Houſe, Wind- mill, or any other thing ac- 
cidental as well as material. 


2. Alſo make the ſame Number of little Squares upon a fair 
Piece of Paper by a leſſer Scale ; ſuppoſing that of 20, 30, or 40 
Diviſions to an Inch, according to the Proportion given: This 
done, ſee in what Square, or Part of the ſame, any remarkable 
Accident falls, and accordingly put it down orderly and exactly 
in your leſſer Squares; and that you may not herein miſtake, it 
is a good way to number your _ both ways, as well as to | 
dot their Lines, according to the Nature of the Figure given, Little P 
when performed by the Artiſt ; by which means the ſame will WW": Ink 
be particularl ilullrated, ſeeing this ſmall Enchiridior will not I Kctual, 
admit of the Performance. 8 - 


WI lolved 
* t a hand 


Example. p | I. W. 


Admit there is a Map or Plot of Land, (viz. ABCD) made = it is 
by a Scale of 10 Chains in an Inch; but it is found needful to e Pap 
reduce the ſame into a leſſer Plot (viz. EFG H) of 30 Chains in 
an Inch: To know how the ſame may be accurately performed % Le 
according to Rule II. £ * it 

ung it x 
N. B. This Problem may likewiſe be performed by certain Scales, booth an; 
or Rulers purpoſely contrived, whoſe Uſe and Application is re- 
commended by Mr. Rathborn, Mr. Holwell, and others ; 
but as the former Methods exhibited as above, are demon/ira- 
tively rational, ſo they ſeem to me morg preferable for Exact: 


meſs : However, Trial and Experience is the beſt Satisfaction, 


SECT: 


of "Surveying" -  — f 

1 4 * 3 o Ow - : . $95 43 e. orte £ W045 + 
How 4 fair Map of am) Lordſhip; Manour or other 
' Eſtate may be accurately drawn,” and afterwards 
=_ orned with proper Colours and other Embelliſh= 
| ments. | ; : 5 2 


TIS. 
k 3 "FL? 
: 


N 1 Y — 
F © 4 
, \ ; & » SS 2.0 + 1x : ö 
.. . 
* . 
0 0 1 * n * 0 "=" 
n w K 4 R * U 1 * 134 1 — ” * 
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ec ine, * » 4 
0 4 **g & Ve . x 


3 Plainneſs and Conciſeneſs, we hall; Firſt — 2 


How the Vellum or Paper may... be prepared for 
drawing upon. 

|. Maps may be accurately dran upon Vellum: efpecial ly 
nen the Skin 15 ſo large — need any entation; and 
nits Nature ſo white and clear from Greaſe, that it may want 
v other Preparation, than only the rubbing it oc y with: 
litle Pounce, in order to make the Pen flide freely, and keep 
te Ink from running or ſpreading ; which will ftill be more 
ual, if a little Piece of Gum-Arabic, or white Sugar, be 


W'ilolved in your Ink, in order to prevent it ſinking, and giving 
ta handſome Gloſs. | a he 


ll. When Maps are ſo large as to require Roles and Ledges, 
ben it is moſt, convenient to draw them on ſtrong, fair, and 
ite Paper paſted upon Canvas, as follows: 


yas a” ww _ *= 


, Let your Canvas be well ſtretched upon a Table or Door, 
Wing it tight from one Side and one,End to the other; and 
Wing it round about the Edges with ſmall Nails, to keep it 
nooth and prevent it from ſhrinking ; always taking care, that 
pur Canvas be larger than you intend the Map to be, that you 
wy the more conveniently cut it ſquare, after it is finiſhed g 
de Holes that the Nails made being clearly cut off, and the 
ges of the Map thereby made ſtreight. 


My, Take half a Pint of Flour, or more or leſs, according 
b the Quantity of Paſte your occaſion requires; then put Water 
: | 3 | | 258 


N 
| 
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to it, by little and little, keeping it ſtirring till all the Flour 3 
wet and ſtiff, or hard like „ For this is the beſt Wo 
break the Lumps, and prevent any dry Knots being in the 
' Paſte; then put more Water gradually'to if, and keep it ſtirrin 
till it be almoſt as thin as Mik ; which done, ſet it upo - 
Firs,Reeping it confiriually flirting, and let it boil + 
- yy an Hour, 8 | — __ * * 25 you 
e it ſtrang or weak; and take it off, and when it; 
cold it is Rt for ie. STI TY | fs. WORN 
Zaly, Then with a Bruſh for that purpoſe, ſpread the Paſte 
upon the Canvas, beating it in, till the Grain of the Canvas be 
all filled up (for this, when 7 will prevent the Canvas from 
Quinking, when it jo, taken off the Streteh) and then, hem 

cut the Fears of your Paper ſtreight, paſte, one Side-of 
Sheet, and lay it upon the Canvas Sheet by Sheet, joining tc 
one another, or reaching over one another, till you have co 


verèd allt Cahvas intended for the Map. 7 
N. YAN or of 

4thly, If you happen to uſe ſtrong Paper, it is beſt to E this 
ery Sheet lie five orfix Minutes after you have laid the Pail the \ 
upon it (and irt the mean time, you may be laying the Paſta with 
= more) for as the Paſte ſoaks in, the Paper will ſtretch an ing : 
y be better ſpread: ſmooth upon the Canvas; whereas, if le 
ig laid on: before the Paſte has moiſtened the Paper, it ui ſing f 
ſtretch afterwards and riſe in Bliſters after it is laid upon th to Ir 
enn 10 ids 1 10 i „ bred off th 
un.. es ante 39b10 ti 1 en Lines 
Taſth, The Paper being thus paſted and thoroughly died pen 
it is then fit to draw upon: but it is beſt to be dried in the Sun the V 
or in a dry Room, if Time permit; but if in the Winter dea name. 


ſon, or for want of Time, the Help of the Fire is neceſſary 
ptovided you let it not come too near any ſcorching Heat. 


| Far) | | 
We 
* 


— WS 4 „„ 


- * 
8 | 
£ C 
. 
* # # + % 
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S EC F. X. 2 


fo drom Ty ram the, Len N. 
j; cn e T3 Fa a". the. — 
) wy (Nu . wars 


on 1 5 oi R UL FA 80 IC IN ROM. 8 JN 
AVING in ho aſt Sedtion ſhewn the Method of 

ing u Vellum or Paper drawing upon; we we Mal 
next ſhew, how any Drauꝑht tru prdtracted may be 1 


and ny 6 big mapped, with all imaginable E 


te e e 


„ a 4 4 % DIE of 

I. If the fair protracted Deal done tb the 55. . 
or of the ſame Dimenſions.'the 5 is intended to be; then 12 
this Caſe, you are to la y carefully the prottacted Draug A y 
the Velllim.of of Paper you intend 5 draw the Map upon; and 
N ſmall Wei ghts here and there, upon it, keep it from mov- 

ng : Then, with the Point of a' Pair of. Compaſſes, or big 

ike Tracer, trace all the Lines of the protracted Draught, p 
ſing ſoftly, chat the Tnipreffion. 1 ay appear on the Pap. N 
to draw the Map upon; and ahn ng ag all the „ fake 
off the prottäcteck Draught, and) you, ſee RENT Fal the 
Lines in, the Map „ Which being Fed: 6 over with, a:fine Hard 
Pen and good Ink, you have W at! tie call the Out-Lires of. 
the Map, and may e to colour and adding other Ot-' 
naments, as ſhall 1 be directed. 


we, Jou. 


adm 


I. But in caſe you are : cn to a leſſer Scale. * dur 
Map, than what will be ſufficiently large to caſt the _ ex- 
attly up, by, you muſt reduce your protracted Draught to the 
Size propoſed for the Map, according to the various Methods, 
n kh VIL of ANON. io fees i nich als 


ECG, f 8 5 N - 
Ty 4 SLES af 4 I þ & Wy ! # b . 1 Fl 


. 11280 4 
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Form or Din Wigs 
* Beautified, An Pra; with 


1 in 7 to render them (when 


_ 288 or e ) Ne, en 


7 4 ; 9 e- Tres > jt AY 
* 1 8 pon I 


i ! 1 22517 


Wine he Map is truly hull (0 We i Divi 
opoſed, we" every Fizld laid down in its p 
Shape, it adds very much to the 2 of the Draught to al 
it with proper Se as Graſs, She Nleadow 0; OF P mY 
with green; arable or plough'd Land, with a brown, earthen. 
Colour, &c. and when you have writ "the Title in a handſome. 
Print-hand, colour it ov A when, 1 dry) with a tranſ- 
parent yellow, and em elliſh your. Compartments, or other 
e as the e Scal e, &c. with any other Co- 
leurs, at pleaſure, which you may procure cheaper than can be. 
made in ſmall uantities, as occaſion requires: 3 3 * it would 
require a Treatiſe of itſell, to ſhew the manner of making and 
compounded them truly and exactly, according to the Method 
of the beſt Artiſts herein, to whom the Curious may Have fe- 
ference, particularly in Chap. XVIII. Page * e 
Improved, which ſee. ©, = 


* , : — 2 442 * +» * * 


II. It is not 1 but even alſo convenient, * 
the Colouring aps ſhould be performed by the Surveyor 


1% 


himſelf; becauſe, after us Hall Tan the Draught of a Manour 


or Lordſhip, and reduced it to his intended Bigneſs, it would de 


very troubleſome to repair to a Painter to finiſh his Work, ſince 
the thing itſelf is very commendable and eaſy to be obtained: 
And befides, a Painter is not to be found in every Country- 
Town or Village; nor is every Painter furniſhed with n 
fitting for ſuch a Purpoſe; . they for the moſt part, uſing mo 

groſs and ordinary Colours. Now, for the Benefit of ſuch a 
deſire to exerciſe themſelves in this kind of Practice, I have 
added theſe Directions following. 


Firf!, The black Lines by which the Bounds of every Field 
or Encloſure is limited, may * 


ſhaded (outwardly and inwardly) 
| with 


— — pa=w 
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with a ſmall Pencil and ſome tranſparent Colour; ſo ſhall you 
have a tranſparent 200 or M. on either Side of your 
black Line; which thus wed, will add a great 
Luſtre and Beauty to your Plot. 


£74 DI 14 4 MMT is 0 | n 
S-candly, In your Wood-land Grounds, draw diverſe” little 
Trees in the moſt material Places, and ſhadow your: moun- 
tainous and uneven Grounds of Hills and Vallies, expreſſ- 
ing all kinds of Bogs, Groves, Highways, Rivers, &c, di- 
ſtinguiſhing them by lively Colours, according to their Simi- 
litudes. e b 2 
Thirdly, Then, in ſome convenient Part of the Plot, with- 
dut the Encloſures, draw a Circle, and therein deſcribe the 
32 Points of the Mariners Compaſs, according to the Situation 
of — Grounds, with a Fower- de- luce at the North Part 
thereof. : L 


Fuurthly, Let likewiſe ſome convenient Place of the Plot be 
choſen for making a Scale, equal to that by which your Plot was 
protracted, with a Pair of Compaſſes upon it. [0 


Laſtly, In ſome other convenient Place, towards the upper 
Part thereof, draw the Coat of Arms belonging to the Lord of 
the Manour, with Mantle, Helm, Creſt, and Supporters, or 
in a Compartment : But be ſure you blazon the Coat in its 
true Colours. : a . 


Theſe things being well performed, your Plot will be a neat 
Ornament for the Lord of the Manour to hang in his Study, or 
other private Place ; fo that, at pleaſure, he may ſee his 
before him, and the Quantity of all and every Parcel thereof, 
without any farther Trouble. A =_— 


Alſo in your Plot muſt be expreſſed the Manour-Houſe, ac- 
cording to its Symetry or Situation, with all other Houſes of 
note; alſo all Water-Mills, Wind-Mills, and whatever elſe is 
neceſſary, that may be put into your Plot without Confuſion. 


Echoes 
. | 


N 


* 
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3 in hx Chapters pr cee. 5 
ge” Her mance ee all. 
bn * Surveying, herber ar 


G 


we fball now in this ha ter; vers gäbe, bee 
q » &c. the Uſe and App cation of certain Prob. 
.. Jemg, «whereby the Surveyor W 1. be enabled ta re- 
duce compendioufly irregular Hgures and Plats, Ml . 
into thoſe which are regular, for the more readily Wil © 
*'* rafting up the fame + Alſo, they well” be no"lofs Wi © 
belpful to him, in the Diviſion Gi Separation of Wl ;. 
Land, and in the laying out of any affigned Nuun- WM «: 
lity; "whereby large Parcels may be readily divide Wil v. 
into diverſe Henn alt and th oe 0 La 
* ee. 
CHAP. VI. * 
the 


Sew, ng practically by Problems, how any 7 e Pls 
er Fi gure, tho —— Jo milllangular and E = 
may be accurately reduced into à Triangle, Paral- 
 Telogram, or Trapezium. Alſo, the Method of di- 
viding any plain Superfictes into tawo or more Parts, 
according to eny Propertion, by Lines drawn fron M +, 
any Angle, or from a Point in ai ty Side, 8c. with Ml a 
Jeveral other things —_ Curious and uſeful. Acres 


„„ 0" 
A certain Quanlity of Acres being given, how to lay out the ſama 
in a Square Figure, 


. 1. 
ed (t 


-— hy ERE being no leſs than 40 Problems for Tranſmu- tae 
bought 


tation of Figures or Plots, from one Form or Shape 
into another; as well as their Diviſion or Separation 2 


Y Qf Sees by. the, CRALS, 
Number propartiqnable. arts p ovghtrof . ne- 
celfty to be- known. by every Man, im FS ove 
competent Proficiency in the Pra of of I ; but 1225 
Geometrical Demonſtration, c. thereof will re at 

Ba — 


„ Teestice than this EVEN will pobibly yermit, I, 

f — of ä and uſeful; 88 
part) can be com ae e e 

: ice; and then reſer the Reader to the. Wo 1 

4 


more copioully E thereupon, particularly - the Or 
Surveying Improved, Chap. N. Page 158; which'fos. 7 


II. Now far the true Performance of this Problem, you are 
dways to annex to the Right-hand of the Number of Acres, 
Cc. given five Cyphers with a Point prefixed, which will tum 
thoſe Acres, &c. into the Product of Square Links, becauſe 
100000 Square Links make an Acre : Then from the Number 
thus increaſed extract the 2 \Root, which ſhall be the Side 
of the propoſed Square, to be-pratracted or laid down "he th 
to the n preſcribed i in hap. V. Seck. 1, which ſee. 


Example I. | 142 


Suppoſe it is required to lay out in a Square Figure 200 
Acres : To know the Side of the Square that ſhall comprehend 
the faid Quantity, © 

Ch. Lin. 
Anſwer, 44. 72 +. 


Example II. 


Admit two Acres of Ground is required to be cut off from 
any Corn-Field : To know the Length or Side of thoſe two 
acres that ſhall conſtitute a true Geometrical Square. 


Ch. Lin. 
Anfwer, 4. 47 +» 
ſams | 
Explanation. 
1. In Example I. unto 200 Acres let five Cyphers be annex- 
n{mu* td (thus 200.00000) and the Square Root of the Product ex- 


Shape — gives 44-72 Chains, Oc. for the Side of the 3 


= 
| 
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. For the fecond Example let the — 2 in 2 Acres 


extracted -00000) the R. C 
Abe Sughe Py "A en 


Note, When the Side of the "11 id Reds: 

-  Perthes, at well & of che Spurs 2 25 Ren 
* Number of Square Choins or Links, Stern tou rea org 

1: Perches given; and having ad them — 

— Sure Bere and Links in 288 * W 100 
Sum will be the Side Or" : WEE 


TE 5 


P R O B. UL | 
Hew e &c. in a Paraltl- 
ws gram, whereof one Side is given. 


R U EL E: 


Let the Acres, Ec. given, be firſt turned into Square Links, 
by adding (as before) five Cyphers; that Number thus in- 
creaſed ; divide by the given Side, the Quotient is the other 
Side ſought. d 


Example. for th 
A Parallelogram i is required that ſhall contain 96 Acres, 3.25 King 
Roods : Now allowing its Breadth to be 18.30 Chains: Tod 
know its Length, or other Side ſought. de t 
Ch. Lin. 


Anſwer, 52. 95 +- 


Explanation. 
PFirſt 96 Acres, 3.25 Roods, being reduced into Square Links 
(viz. 9690625) by Chap. III. Table 8. &c. and that Sum di 


vided always by the given Side in Links (viz. 18 30) the Quo 
tient (viz. 5295 +) 1s the other Side required, 


p R OB. III. 


Hey any Piece of Land in the Form of a Parallelogram may be laid 
out, that ſhall be 4, 5, 6, or 7, &c. times longer than it 
broad. 


RO 1 . Tab 


Let firſt the given Quantity of Acres, &c. be turned intofcn::;, 
Square Links, as before, which Sum divide by the N wane 


"A am. 1 


yen for the Prop ths e e and Breadth, as. 
55 6, Ty Ec. t — will be 
— — = 


S F 


A 7 N 2 #365 * , 7 7 4 Tak 
Wt. hp ; F'Y g __ 

plan © e 
2 . 2 \ 142 at 


Admit Rakes to lay out — Bite. 
om ties 


Raid and Legg erat. 


1 Ch. Lin. . I. 
c alu, rauh = 22. 36. * 16. 


STRATE - 


— 


Firſt, to the 300 Acres given, I add five G and it 
her makes 300.0000; which Sum I divide by 6, the Quotient is 
$0.00000, the Square Root of which is mace 22. 36 Chains, 
fr the Breadth or pom Side of ſuch a Parallelogram ; which 

multiplied by 6, the given Proportion between the Lehigth 
To 1 nl breadth the Product 1 I 34-16 34-16 Chains) oP * 


| 


PR OB. IV. 


tnu to make a Triangle that ſhall contain any Number of Acres yer 
paſed, being confined to a certain Baſe. 
_ 1 U 
Multiply the Number of Acres given by 100000, ny that 
Product again by 2 ; then the laſt Product being diyided by the 
yen Baſe, the Quotient will be the Height of the Perpendicu- 
ar ſought, whoſe Triangle ſhall contain the Quantity given- | 


e laid 
it 1 


Example, | 
A certain Triangle is required, that ſhall. contain 64 Acres: 
Now ſuppoſing the given Length of the Baſe to be 50 Chains 


6 know the juſt Height of the Perpendicular that is necefal to 


| 1 ow Wntain the ſaid Quantity. 


Anſwer, 25.60 Chains for the Perpendicular pug, | 
| Hh 


- a gal ty the TRY 


* * NO dat fy 11 $22% dinner 1505 * = 
1414.3 91:3 to FOO ations,” rad It > 
3 — racing gen * m ay be reads N 
em, Ne Kn ra on br 50 
* dag ot wo . Amel Baſe (vix. $0.00 0 1 
the Quotient (vir. 25.60 9 Is the Perpendicular Height 1 
ſought. 
N. B. The Figure. r of this Triangle, and all others an- 
5 d in this Problem, may be readily and eaſily diſcovered C: 
* Geometrical * which for Brevity * I am farced Ba 


-D 
. 


* bere to mit. Sh 
3 WH — 
To divide a K- Lie given into two Part, which Pall] have ſu N 
Proportion one to the other, as two given Righi-Lines. * 
f I B. diſc 
i 96. Add the Length of the two ry. nas given, which _ 

are ſo 1 and obſerve their Then, 


Secondly, B 2 the Rule of Proportion direct, ſay, As the Sum or ) 
of-the two Terms or Right-Line given, is to the whole Line * 
given to be divided into Parts; fo is each of the two Terms or 7 


ight-Lines given, to its proportionable Part, or t 0 Th 
the Line given to be divided; which” being ſubtracted from th oy 
whole Line, the Remainder will be the other Part or — ralle 
1 5 * 
Example. aer 

Sup noe a Field in the Form of a right-angled Triangle, h lel L 
for its * Baſe AB 40 Chains, and its Hypothenuſe (viz. 2.0 = 50M Extr 


Chains) or Sum of the two Terms or Right-Lines given (v2MW outy 
AF = 20 Chains, and FE = 30 Chains: To know the tw be di 
Parts o or Segments of the ſaid Bale, that ſhall be exactly propor 
tionable to the two Right-Lines given). 


. | Analogy Le 
AE AB F E= 30 do be 
As} 50 wi of Az Ale | _ 
3 - third 
Explanation. —— 

' This uſeful Problem and its Example, is of itſelf ſo 0 each ] 


that i it needs no farther Illuſtration, portic 
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Firſts Find the Number of Chains, &c.. contained in the 


Caſe or tongeſt Side of the Triangle given; then let the faid 
Baſe be divided into ſo many Parts proportionable, as there 1 
ng Nee ER 
ma E Three, by! | 
the firſt Term to contain 2 the whole Number "of Acres 

ven; the ſecond Term, the whole Length of the Baſe in 

hains, ,&c. and the third Term, orderly, ' the Number of 
Shares that each Man is to have; by which ies you will 
2 the proportionable Parts each Man is to have of 
the Baſe. 7 

Secondly, In ſome Part of the ſaid Baſe, let there be a Point 
or Mark afligned, from whence the ſeveral Lines of Diviſion 
may proceed, drawing from thence an obſcure Line to the op- 

ite le, and then, afterwards, from the proportionable 

arts or Diviſions of the Baſe, known by certain Letters or 
Mark, let there be orderly drawn obſcure or dotted Lines, pa- 
rallel to the firſt Line or Diagonal, that was drawn to the op- 
polite Angle, as above. 

Laſtly, From the ſaid Mark or Point in the Baſe aſſigned, let 
there be drawn ſo many ſeveral black Lines, as there are paral- 
lel Lines, in ſuch manner, that each of them may touch the 
Extremity of the parallel Line that is neareſt, as well as the 
outward Lines of the ſaid Figure; ſo ſhall the whole Triangle 
be divided into ſo many Parts, as was required. 


Example. 


Let ABC be a triangular Piece of Land containing 60 Acres? 
to be unequally divided amongſt three Man in ſuch manner? | 
that the firſt may have 15 Acres; the ſecond 20 Acres, and the 
third 25 Acres : Now ſuppoſing the whole Baſe, viz, AC, to 
contain 50 Chains, and the firſt Line of Diviſion to proceed from 
the Point D in the Baſe, to the oppoſite Angle at B : To know 
each Man's Part of the Baſe, and conſequently, the Parts pro- 
portionable of the Triangle's Surface, agrecable thereunto, 
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Three, the 1 

F the ins manner as M ts diſcover their Gains 'by the Rule 
of Fellowſhip, it will then flow, that the firſt ' Man's Part of 
the Baſe is AE = 12. o Chains, whoſe parallel Line to DB 
is EH; the ſecond ung Part of the Ble in RP == 76066 
Chains, whoſe Parallel- Line to the ſaid Diagonal-Line DB, is 
FG; then conſequently, the third Man's Baſe muſt be 
FC = 20.84 Chains. Hence it is, that the two black Lines, 
viz. DH — DG, will divide che whole Triangle into three 
Parts, as was required.” In like manner, all other Tri- 


m, | Is be thus divided, let the Number of Parts iy more 


"Tiny; The Figure of this Ex b and all Ie relating fo 
Geometrical Diviſion and Reduction, 1 left intirely to the 
i Learner's Exerciſe and Improvement; Ns the Rule, Ex- 
| | _ ample, and Exp ation few the Method of Fe Prforman: 
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How to reduce a Trapezia into a Triangle, by a Line drawn fn 
any Angle thereof. Wee 


RULE. 


Admit the Trapezia given is ABCD; and it is wat 
geometrically, to reduce the ſame into a Triangle. 


"Firſt, Extend the Line DC, and draw the Op BD, 
from one oppolite Angle to another. 


Secondly, From the Point A, draw the Line AE parallel to 
D, extending it till it cut the Side CD, extended in the PointE. 


Laſtly, From B draw the Line BE, conſtituting the Triangle 
EBC, which ſhall be equal to the Trapezia ABCD; as 
will evidently appear by the Fig igure, when projected by the ju- | 
dicigus Reader. 
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Of: Surveying hy the Oni 1h 
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Plot of” #4 Sites into a Triangle," which 


Ho to rethect. an irregular 
ul on is Ct wr ono any Angle 
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R UL, E. 
This Problem bein ng well 3 may ſerve as a Founda- 


tion to all fers, tho the Fig scon „ of hever 
ſo many Sides and Angles : "I A TE 3 '2 02 301 
+1 1165 918 fils 9 elt RX v 

Firft, Let the /irregul rregular Plot iven MT 
into a Triangle, which 1 contalh the debate. 8 


— Extent the Side A E- both-ways to. F ad-: and 
from the Angle C, draw the Lines CAand CE to the Angje 
A and E. dal £35! toon ene tf OT ans 

Thirdly, From | hls Por: B, draw:the Line BE patahel 10 
CA, cuttimg the extended Side AE in Y Alſo, from the Poilf 
D, draw the Line D G parallel en eee 
«Side A E in G. eee 10 u d 10 3 tS 


Laſtly, From the Angle C 3 CF aiid.CG; 
— rl C, when n ene 
* 0 li 9 STIR > i 
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0s SE RVATION'S. OT Rn 
F Mete 1. As the Author — a Improved,” in i Chap. IX. 
W158. has treated very accurately inpon ſeveral uſeful Prob- 
kms, relating to the dividi ing and reducing of irregalar Plots of 
od ſo I have here annexed:upon: this Subject ſuch Illuftra- 
and Improvements, as nen 

: it and Satisfaction, 


2, Although Breviey, and the Smallneſs of this Compendium, 
conſtrained me Zi omit the Figures of the ſeveral Problems 
| this . ; yet the judicious oder will find the Rules, 
aphantions, ſo plain, eaſy, and; compleat, 
E.. he 8 occaſio * project os. fame with all n 
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FP. R 0 B. IX. 
Eur te deb an irregular Re of Lond, coſting of * 


10. Sides, according $0 am giuen * by tri ru * 
through it, the ea eff way. 11 in 
* r . 
3 KLE ; * | 
1 a 15 ag ee this Problem, ace); he 
ing to the various M Geometricians, but none Nat © 
know of, more plan eaſy 45; the following. i 
Fir, - there ſed an rregular Field in a P. 0 # 
Na 22889 S . let it . wired to divide the io 
2 ene Men in equal des, by a Line of Wi 7: 
wel 03. 3 b eo 12 FA is t — 
Secondly, For the Performance hereof, let a blank dicker 2. 
Line (oz; AF) be drawn by thro! the Figure, from any WIN than 
Vertical Angle, fing'that of A, until it biſect the;oppoſito Wl other 
Side-orBuſe ED, nearthe Middle ther 3 as * * 12 likew! 
obſcure or dotted Line of Separation A An ing ju 
: i Thirty, The whole being thus. divided, as bene hy 
the Coitarit of either Half eſpecially that on the Leſt-hand, be a 
exactly caſt up; and obſerving what it wants, or what it is more 1. 
than the Half ſhould be, let the ſaid Quantity be ſo compte: * ©" 
hended in a Triangle, that when it is added to that Part of the ike 
Figure where the Defect lies, ho true Line of Separation mari n 
thereby be diſcovered... W F. aA x wel Sides an 
To make this Trias angle, let, 2, che blank ot dot trough 
2 AG) be meaſured a n Chain, and Links, and ree- der w 
ed always for a Diviſor; then, 2dly, for Dividend, ik the | 
tent in Acres, &c, which is to be comprehended in tha Trianghe 
be doubled, and then reduced into 8 quare Links, by annering c 
thereto five Cyphers, and dividin the ſame, by the ſaid Diviſor, 7 
the Quotient, in Chains and Told, is the Perpendicular of 'the ; 
Triangle fought (viz. HT) which bein taken — Scale 
and its Fxte ſo ſet from the Baſe A FG, that the End of ti 
Perpendicular may juſt touch the Baſe or Side E Hof the A geb LT 


Figure, which will be at I; then from the 7 5 
draw the Line AI, which make the Triang] 8 — 


the Number of Acres that is i or wanting, and 
the whole Figure as defired, { 
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1. After th freight Line A'F-is: — dy 
gueſs, thro? the Figure, it cuts off from the whale Figure) 
ABC DE, the Triangle AE G remaining on the Left-handz> * 


which meaſured, is found to be 1 4 res. — 
3 Now there '$ Acres wat 15 5 baff ind . 
an AEG, it is il, accord 8 ths to make ay- 
0 oher Triangle ors. 409 whoſe Baſe atid rpendicilat th 11 
d WY likewiſe depend upon the ſame Side of the 15 ED contains” 
ing juſt 8 cres; Which being added to che le feſt fund, 


uz. AEG, the whole Fi igure is thereby dined 10 wel 
ei to hayerſet af the Perpendienlar 
Fo e Had Lg: 1 Ng b have made the End of it but juſt» 
touch the Side or D, as LK. dees, For the Drigngls' 
AKG is equal to 0 de Tang AI, each containing 8 Acres. 
And thus you may divide any Piece Land, of ever ſo 1 
vides and Angles, according to any Proportion, by ſtreight Li 
hrough it, with as much Certainty,-and/-more Eaſe than — 
other ways frequently uſe, 


: P ROB. X. 
To reduce cyan Meaſure to laue and ul the contrary 


1 hol 


1 The Area or Superficial Content of any Piece of f Land be- 
den according to one kind of Pole or , rag to find how 
_ the ſame Piece of Land would contain, if it were mea- 
wide — with a Pole or Perch of another Length differing from the 


mer, 
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II. In ſeveral Parts of Eagland, as well as in the Prineipality 
of Wales, the cuſtom — SEL differs much from 
that which i is 3 in — Places, 
2 


» you are to e 4 \ za 23103 3 aa 4 our 


M. That like Planes — ſn Proportion og N ned e 
- are the Quadrats or Squares of their ir Homologal Sides; and, as 
ſuch, it follows, by Analogy, 1 thus: , 


As the Square of the Perch of one Sort of n en is 


ta f Squire of the Perch of the other cc 61. 
Danmft of the one fen ſüre, to the S a te 
» eee * 119 2:10 Armer 0 4 111 2 


4 eg iy is, that the given Content gr 
EE 8 


> J. - l 3 I ola dvr all 36 
But when it [happeneth, as f as frequently it lay ere 
Content vontal ns Actes/ Rods „and Fache 
tree Denominations be firſt reduced into th Yaſh Nis ver 
tioned, before Multiplication and Dives 1 be perforindd, 
as abdve, the Quotient, in this Caſe, will be 21 (for An- 
___ the Number of Square Poles or Perches . — 


5 accurately redueed into Acres, Se. * * 
Freatiſe, which n 


Example 1 


Suppoſe a Field ea ee by a fo Perch of 18 Feet 
in Length, accounting 160 Square Poles or-Perches to the Acre, 
and allowing the Content of ſaid Field to be 96 Acres, 3 
Roods, 27 — : How many Acres, Cc. ſhall the ſame 
Field contain by the Statute Perch of 16 4 Feet. in MERE” 


$4. Perch, 4+ Sa ' 2p. 
Auer, 18455 = = 115 — 1 — 15 + 
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a 322 11719 21 S127 
1. Dum Ya: cu 

1. i Eusapde 1. he i e 1% Awe; J Beos, 
27 Perches) being reduced into the leaſt Name mentioned, viz; 
Perches, make 15507 Square Perches ; which being multiplied 
by 324, the Square A Feet, of)1 Perclrin Length c 
Meaſure, and divided by 272.25, the Square of 16 + Feet, or 
Perch. in, Length," Statiire Meaſore, the Quotient is 18455 
Square Perches; which deing reduced, make 115 Acres, 1 
Rood, 15 Perches +, for anſwer, as Above. I 

II. In Example 2. the given Content (vi. 115 Acres, x 
Rood, 15 Perches, or 1 556 uare Perches) bei multiplied 
by 272.25, the Square tatute Perch of 162 Feet in 
Length, and iche uct Gute 5 326, the of the 
cuſto Perch of 18 Feet in ient is 15 50% 
Square Perches; or 96 Acres, 3 bab, 27 Perches, for an- 
ſwer, in euſtomary Meaſure; which is exactly the Converſe af 
Example 1. and conſequently, an undeniable Proof to the ſame. 
n likes manner all other cuſtomary Meafures whatſoever, 
may be thus reduced into Statute,” mel tontra; regard being al- 


ways had unto the proper ROI and Diviſor, W 


A f 
4 


the Rule aboye. 


1 \ OBSERVATIONS. 
1. Note, The A. Multiplier and Diviſor for either Sta⸗ | 
tute or cuſtom „ may likewiſe be found and expreſfed 
in Integral „ no leſs conciſe,” by reducing them both 


into one Deriomination, and then abhreviating them, until they 
ate brought into their leaſt Terms, and afterwards into their 
Quadrats or Squares, by multiplying each of them by itſelf, 
ney then become reſpectively Integral Numbers ing 

to 


n 0 MERE 4, 


ah er which with leſs Trouble in working, will 8 
the 


9 ED as ſbefona As e 


Pole of 18 Feet in Length, — 4 
but 121,——In like manner, you may likewiſe diſcover 
| FaQtors, for all other cuſtomary Meaſures whatſoever, * 

2. When the given Content of any Field Happend to eds to 
Aa, there meh. s no Reduction, 2 the Anſwer will like- be on 
wiſe be Acres; but when, atherwiſe 2 is given A and 
Roods, or Acres, .Roods, and Perches, they muſt firſt be re- 
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25 Problem i is not -oply tary uſeful, but even curious in 
finding out the Diviſions of the Wiere Scale that the Figure) 
the given Content was plotted by; ſeeing any other, Scale upon 
a ſecond Protraction, will find it either more or leſs) Hows bs 
Now; for a true Diſcovery; of the ſame, you are firſt, hy any: 
Scale whatever, to meaſure, the Content of the given Plot, and 
then proceed by way of Analogy, in arguing thus n 4 yt! 


As the Content laſt found, is to the Squate of the Scale! 
tried by; ſo is the true Content given, to the Square of the 
true Scale it was 1 . 
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the vel, Content, or Quantity givon 
fois. 8 Acres) being multiplied by the Square of the Scale 


1152.0) divided decimally by the Content laſt found (biz. IK. 8 
Acres) the Quotient is the Square of the Scale inquired for 
(viz. 100) whoſe Square Root (viz. 10) is the . — of Di- 


viſ refare, I conclude, 
a Pier 98 280 10 Diviſions 8 2 1 


original Plot was made 
in like — Scales may be thus diſcovered. 
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— ſeveral Errirs in meaſuring 11 1 1 TE too 
ore rate 5 he ME he . juſtly * | 
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olive Brkt, © ok. 


As the Chain and meaſuring Pole, here king to uſe, | 
muſt needs meet with the Approbation of the Candid and Ju- 
dicious, particularly the honeſt Countryman, for whom this 
Eſſay is vricipathy' intended; fo I am perſwaded their Accu- 
racy and Veracity will likewiſe appear, if .not confounded with 


thoſe falſe Methods and erroneous n that Cuſtom has 
ren 
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) i * the 15 one to the 
3 abe, eke e dy multiplied to- 
gether; is 2; "wo of I 
1s alſo refuted from Reaſon II. 


III. There are alſo others; Seen if in a four-ſided Piece 
of Ground, you meaſure croſs the Field from the Middle of 
ane Side fo the” Middle” of the other Side, both ways} Gat 


thoſe two Leiigthemubdplied inte bach other; ſhall 'pive-qhe 
tue Content of Pthar'Pices; which 18 Ukowile cbi 4 en 
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1 For a Refuation . of the "irs r * let there 
be a Piece of ud in the Fo true Square, h 
are all Nele bo and very he ereof to contain 
Perches, it then follows, that 4 times 80 is 320; and ſo bo 
Perches is that Piece of Land about : And 2 Perches, one of 
the Sides, being multiplied in itſelf, that is 80 by 80, the Pro- 
duct will be 6400 Perches, or 40 Acres; which is the true 
Content of this Square Piege i in Perches, nd "Fab 


2. Again, let there be another Piece of Ground in the F em 
of an oblong or long Square, whoſe Angles ate likewiſe Right, 
but the Length thereof is 110 Perches, and the 
Perches. Now this Piece of Land is as much about a8 = 
other ; for twice-110, and twice 30, added together, make 2 


Momboides; it will then + ay > tho' the Perimiter be 
- 2 by the Breads ba — 
$ e 

8 0 by the deepeſt Diftance between: thoſe: tw —— 

gs to be — ſo that 110, the multi- 
32, that 1 but 3520 2 which 

Fr 12 the a, 880 Perches, or 18 Acres: A farther 

Confirmation of the F „ as above. | 


4. But for Brevi , fake, omitting all tee Figures, 
woſe Perimiters, reſpectively, may be made equal to that of 
te Square; yet, Man aro it is obſerved, that their Area's 
ul be no ways agreeable to the ſame, which is directly con- 
to the pretended Axiom, as above: Yet, leſt regular Fi- 
i be thought more agreeable to this Maxim, we will 

regular Polygons of oy Number of equal Sides, which 
Fl "rioht-lin'd Yar are . moſt capacious, and therefore 
uſt approach neareſt the Content of — 2 ; yet, upon 
ral, their particular Area's will be f. vaſtly different, 
v their Perimiters are y equal to the ſame ; Ar if ſo, it 
ut needs follow, that if a Piece of Land were to lie in a cir- 
ur Form, whoſe Peri being exactly equal to the Perimi- 
r of the given Square, ſhall nevertheleſs contain 1742 Square 
aches, more than the Geometrical Square; becauſe of all 
un Figures whatſoever, the Circle is the moſt — Rug 


REASON II. 


The ſecond pretended Maxim is likewiſe diſcqvered to be 

le and — by ſuppoſing a Piece of Land to lie in the 

m of a Trapezium ; yet when its Area is found, accordi 

the pretended Rule above, and compared with the true 

b will likewiſe Aue to have no better Foundation than 
mer, 
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and ſecond better Foundation or its 
it muſt likewiſe be emned as abſurd and irration 
after all, it is _—_ ———— but; the Geomerncl Me 
that reduces an tapezium, &c. into a aralls 
gram, whoſe Contene ſhall'be equal. Nr 8 20, Wer 
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From what hath been ſaid, we-ma obſerve how that dali E 
favourite Cuſtom prevails, beyond the \greateſt of Reaſon ne 
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when either of the two Dimenſions are a ernately grven and re- 
quired; with its Conſiruction, Uſe, and Application .' 322 

Stew. VII. Table 7. Shews how any Number Square Pech 
may be readily turned into Acres, Reds and Pacches, et è con- 
trario; with its Cunſtructian, Uſe, and Application 

Sect. VII. Tab. 8. Shews how to find readily by Inſpection ah; 

the Number of Acres, Roods, and Porches, that is contained in 

any Number of Square Link, et vice verſa; 3 and ap- 
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Sect. IX. Tab. 9. In three Parts, ſhews hnw Angles 0 am 3 
and Poſition, may be urcurately meaſured, protrafted, and ap 
phed ; illuſtrated by Conſh uttion, Rule, Example, and Eren. 


tion. | 34 


CHAP. iI 


Of the Quality of Angles, with their Deſcription, Ule, ani 
Application to Surveying, by the Chain only. 


Sect. I. Angles particula 17 defined, explained, and applied 349 
Sect. II. To know in the Field if two Lines or Sides mecting lr. 
. at the Extremity of their Ends, in a perpendicular way, Wl Of t 

does truly form a Rectangle, or not; illuſtrated by Pigure, E- an 


ample, &c. 34¹ Sh 
Secr. III. How to meaſure accurately in the Field, as well as pri- 
tract at home, any acute Angle whatſoever 343 decr 


SECT, IV. The Method of meaſuring in the Field, and protrathng 
at home, any obtuſe Angle whatſoever, various ways z illuftrat 
* Rule, Figure, * 345 
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NEW ESSAY 


UPON 
S O LI D 8 
Compendiouſly Performed. 


in TWO PARTS. 


RT I. DrirtcTIONS, ſhewing how the Dimenſions 
of Timber Trees, both ſtandi = lying, may be readily 
taken at one View, without "the Trouble and Charge of 
Mathematical Inftruments. 


RT II. Mas URINO by Ixs ETI only; or 
the Method of finding readily (by a new Table) the _ or 
or Solid Content of 'Timber and Stone, whether round or 
ſquare, and conſequently its Value, with all imaginable Ex- 
aAneſs and Accuracy, according to the Dimenſions given. 


THE WHOLE 


king newly compoſed, methodized, and illuſtrated by proper Pro- 
—— Rules, Examples, Operations Explanations, &c. per- 
formed five manner of ways, wiz. vulgarly, decimally, duode- 
eimally, 1 i Wa and tabularly. 


ly WILLIAM HUME, Philomath. 
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K 


— — 


LON D ©. 
Printed in the Year M.DCC.LV. 


RING RANG INE 
3 - * * ny 


1 


R M1 


3 * J MA 
* 7 2. b 3 - 4 * * 5 


* : * P — . 
& 3 & $ * v 1 
» . 
e 7 @ 1 | 1 
_. 
171 ON 
- 77 
4 a 4 4 . 
's , 
py 
Py 
SS *# n D 
* 
1 
— 


rendered eyery way. compleat ; I think it will 
not be nnaccptable to the Puli c, to treat ſuceinctly 
of Sor r eſpecially ſo far as relates to 
the Meafaring of Timber, both ſtanding and lying; 
and to Bye an Eſtimate of the Value of it; ſeeing it 
is one of the neceffary Qualifications belonging to a 
Surveyor, who by verrue of the ſame, may give a 
great light to Purchafers, whether Buyer or Seller, 
vhen hereunto required. 2 


For which Reaſon, the Author, in the two former 
Impreſſions of this Book, hath given the Public a 
Table for the ready caſting up the ſame; but, as the 
Errors of the Preſs, with other Defects, have prevented 
t from being ſo ſerviceable as was intended; fo I 
think it will not be unacceptable, to grant it ſuch 
Amendments, Alterations, and Improvememts, as 
vill render it acceptable to the Public in general, as 
_ any learned and judicious Practitioner in par- 
ticular. | 


In order to which, I have newly methodized and 
Illuſtrated his Directions, for taking the Dimenſions 
of Timber-Trees, both ſtanding and lying, at frt 
View, by proper Propoſitions, Rules, Examples, Oc. 

115 and 
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and afterwards have a” agua — hon or calculated 


a New: Decimal Table, for meaſ! 

ſame by Inſpection only; yet vich dich s el in 

Accuracy, as well as Conciſeneſs and Compleatneſs; 
that I may adventure to fay truly, without Oſtenta⸗ 


tion, the like is not extant; ſeeing it is ſeldom or 


never, that any thing new. is offered to the Preſs, and 
from thence to the Public,” without a View of making 
Improvements upon the Subject propoſed ; and hence, 
no doubt, but the Emulation of Authors” have con- 
tributed very 1 to the Improvement of Arts; and 
ſometimes with that Warmth, that even private In- 
tereſt is ſometimes poſtponed * a ou _— 


Go . ＋ + aa. | 
4 ea } . 1 


Aer, — all, when Work is 1 8 there watty 
neither Apology nor Commendation to ſet it ſorth; 
reaſon, the Reader cannot be ſuppoſed to ſuſpend his 
Judgment, and believe that Truth is falſe ; or, that 
which is erroneous and imperfect, is directly other- 
wiſe, becauſe the Author's Preface requeſts that Fa- 
vour : Therefore ſhall leave this Performance intirely 

to the Judgment of the candid and judicious Reader, 
whoſe Satisfaction, as well as the Public Benefit, is 
ſincerely endeavoured by him, who is a true Lover 
and Admirer of i 3 Arts. | 


1740. 


March 28, 74 iam Hume. 
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ME AL 
CHAP. 1. 
How the Dimenſions of Timber-Trees, both flanding 


and lying, may be readily taken, in order to Men- 
ſuration. | 


* 
* 


- 


2 O@ v m9 


.. 0 2 CW 
Concerning the Deſcription and Uſe of the Artificial-Pole, 
&c. in taking the Dimenſions of Timber-Trees that, are 
ſtanding. er 9 95 | 


HEN the Artiſt or Surveyor is required to take 
the Dimenſions of Timber-Trees, ſtanding or 
growing, in order to Menſuration, it is needful 

odor greater Exactneſs, that the ſame ſhould be 
Yay ft; effected by ſome proper Inſtrument. Now, as 


GS: SF. ts, Sectors, and other Mathematical 
Inſtruments for taking Heights and Diſtances, cannot always 


be had when wanted, nor indeed eaſily purchaſed by Artiſts of 
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How to prepare the nid. Inſtrument according to Rule and 
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4 ee 74 

am, Ws the following Wqpner. 1 #1 | 
To effect which, let there be a ſquare Pole 


provided, as AB, in the Diagram, conſiſting 
of five, fix, eight, or ten Feet Jong, at plea- 


1 2 ; ang; let it be marked at every Foot with 
\ braſs 


Nails, or little Notches: And afterhe 
Feet are thus equally divided, let them be or- 
derly numbered from the 5p downwards, 


End. Then 
take a Piece of dryWainſcat-Board, and what- 


ever the Breadth be, let the Length be twice 
as much; as you ſee in the marginal Dia- 


gram; and near the Bottom Corner towards 
the Right-hand, as at c, drive in a ſmall Wi 

Pin, 0 as to be faſt in the Board, and to 

up about half a quarter of an Inch above 
Surface of the Board; and drive another ſuch, 
at the other Corner, at d; and draw the Line 
cd, or imagine it to be ſo drawn. Then along 
the Side of the Board, and perpendicular to 
cd, draw the Line deg ; and upon the faid 
Line ſet the exact Diſtance c d, from d to ez, 
and there put another Wire-Pin, as at e; and 
ſetting the ſame Diſtance de, from e to g, ſet 
another Pin at g; and then is the Beard ready 
to put in its Place, that is, to be fixed upon 
the plain Side of the Pole, the bottom Part ed 
being about five Feet from the lower End of 
the Pole ; or at ſuch a convenient Diſtance 


from the Ground, when the Pole ſtands up- 


right, that the two Bottom Pins, c and d, may. 

be about the Height of your Eye from the 

Ground]; for the Coveniency of looking with- 

out ſtooping much, or diſcommoding — 
2 W 
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The Us and Application : How the ſaid Be; 
may be rendered ſingularly uſeful, in taking readily 
' the Height of any Tree, ſtanding or groming, with. 
all e Exatineſs and Expeditin. 


as above; ; you are next to obſerve its Uſe, &c. And, 7 
15 In going to take the Height of a Tree, you are to erect 
your Pole perpendicular at ſuch a Diſtance from the Tree, as 
that you can gut ſee the Top of the Tree on, thro' the two. 
Sights, e and e: Which done, meaſure with your Pole, how 
Feet, Cc. it is from the Foot of the Pole, to the Root of 
the de Tree; z for that is the exact Height of the Tree without Gal- 

culation': Eſpecially, if there be a ed thereunto ſo much as is 
the perpendicular Height of your Eye above the Ground; be- 
cauſe, where the Ground is plain from the Place of your ſtand- 
ing, to the Tree growing that is to be meaſured you only mea- 
ſure that part of the Tree which is above the Horizontal-Line, 
that paſſes from your Eye to the Tree: As for Inſtance, ſuppoſe 
you are upon a plain, feel Ground, and you can juſt ſee, or 
bring the Top of the Tree on, with the a id two Slohts c and 
e, when the Pole is perpendicular; your Diſtance then from 
_ Place of your ſtanding, from the Foot of your Pole to the 
Root of the Tr ree, being meaſured, is found to N 37 Feet; then 

it follows, that the Height of the Tree i is likewiſe 37; to which 


He NG thus prepared and deſcribed the ſaid 1 
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| | gether; or by reaſon of ſome other Obſtac en 5 eee 
the like, you cannot conveniently go ſo far from the Tree, as 
to; bring tht Top of it on, with the ſaid two Sights e ande, 
. Pole is perpendicular, as above; you may, in, this 
Caſe, ſtand fo near the Tree, that you may fee the Top of it 
thro? the firſt Sight e, and then the top Sight, : Which done, 
meaſure your Diſtance from the Tree, and th | Pitance doubles 
is jut, the 1 — the 6 wg 8 Trouble. As 
for Inſtance : Suppoſe your Diſtance from the Tree, accordi 
to theſe tro Ubferpadös is 19 Feet, for the juſt Half of its 
Height; then you may infer, that the Height 4 Length of the 
Tree is juſt its double, viz. 38 Feet; which is to be under- 
ſtood without farther Study or Calculation. Nene 
* * Thirdly, It is alſo to be obſerved, that when a Tree leans or 
declines from the Perpendicular, then, in ſuch Caſe, you muſt 
not ſtand on that Side that it leans towards; for then the lower 
Part of the Body of it will be farther from you than the Perpen- 
dicular let fall from the Top, and make your Diſtance from it 
(on conſequently the Height of the Tree) too much. Nor 
ould you ſtand on, that Side, that it leans from; ſor then, for 
the ſame Reaſon, you will bring in the Height of the Tree too 
little, or leſs than it is; but ſtand on one Side of it, that it 
may lean towards the Right-hand or the Left (and not from 
you, or towards you) and then the Body, or lower Part of it, 
will be nearly the ſame Diſtance from you with the Perpendi- 
cular let fall from the Top, and give the trueſt Height of it. 
Fourthly, Having found the Height of the Tree, or Length 
of the Timber, according to the Obſervations above; your 
next Buſineſs is to find the Girt or Side of the Square equal, ac- 
cording to the cuſtomary way, by which is meant the Quarter 
of the Circumference, which, amongſt all Trees, are thoſe 
that are regularly tall and tapering, and ſuch as have neither 
been lopp'd nor topp'd; then may they be particularly girt with- fou 
in two or three Feet of the Ground, towards the ſpreading abroad 
the Root; and to that Girt, or Quarter of the Circumference, abc 
add 6, and the Half of that Sum is the mean Girt ſought; and, or 
as ſuch, may generally be depended upon in all common Caſes, mo 


where Trees do fo regularly taper, ſeeing they become (in effect) 


) 
equal to thoſe whoſe Girts are taken in the Middle. Kor * | 
poſe you were not to meaſure a Tree any further towards T 
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9 — or N „ Was 0 Inches "(or Fe eet in Cireame 


2 n pets 6 is 24 Inches, the Half of which "7 
go: Girt of the Tree in the Middle, | if 

1 Pollards or Trees that hav 10 eir Tops cut off, 
and heir Branches frequently lopp'd far Fuel, as is the Cuſtom 
Countries, you may commonly, by ſmall diſcretionary 
Allowance, making the middle or mean Girt a little leſs than 
it is 4 or 5 Feet from the Ground, where yo u can reach to girt, 
gixe a Güeſs ſufficiently exact, ſome of thoſe Trees being almoſt 
a5 thick at the Top. as vg 'the Bottom; J or, however, by a little 
Practice, the Dillerence may be eaſily accounted for. an 
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Obſervations very curious and uſeful concerning the 
Pole, in taking Heights and Diſtances. 


HE preceedi DireQions, tho conſpicuouſly eaſy and 
plain of themſelves, yet theſe following Remarks will be 
found very uſeful, viz. 

Firſt, 13 taking y our Obſervations by the ſaid Inſtrument, as 
above, you are never to take the Height of any Tree, further 
or higher than it may be called Timber, which Meaſurers com- 
monly allow at 6 Inches and more, but not leſs, in the Girt or 
Quarter of the Circumference ; but if you meaſure for a Gen- 
tleman who gives particular Orders for limiting the Girt of 


what he allows to be Timber, at either more or leſs than fix | 


Inches, his Orders are to be your Directions in that Caſe. 
3 Secondly, 
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S's r. IV. 


A Geometrical Reaſon and Demonſtration, 
why the Pole may be mad? a proper In/trument for 
* 3 and re iN 


F 


\HE Truth and Rein of this _ Method of taking the 

Height of a Tree, will manifcſily appear by Demonſtra- 
tion; eſpecially to thoſe re underſtand Geometry. For it 
proved (Euclid. Lib. VI. P 15 2.) that any Line drawn 
to any Side of a right-lin'd Triangle, cuts other two Sides 
proportionally: (See Prob. XIV. Bag. 58. and F. 110. Now 
ſince the Line 0 d,. continued to the Tree, is horizontal (be 
cauſe the Line np is perpendicular, and conſequently the Line 
dg, which is parallel to it and the Tree) is alſe [ſuppoſed] = 


pendicular ; it will, therefore, be as the Baſe cd upon 
Board 


2 Gb Bl) 2 505 19%. Ki] 
whe "Be 


where the Baſes and Pe pn equal. 

we double-td ond another (as m F. ws it ie ds Bale AE to 
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ti take a 2 227 = Eſtimate bf nan F akin. 
Trees, ganding on growing in a Wood, en Op- 
* unity her mits not the Survey, Fe exo LAG + ing 
be pn as alnve. Ak 5 | A fl Js! 


* 
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HEN it happens that i Cendebes has a View. of 
ſelling "his Timber ſtanding, or growing in a Wood, 
without ſuch a 1 Survey as tho meaſuring of every Tree, 
% above; then to avid Tediouſmek, a8 . as ſor the ſake of 
Expedition, a general Eſtimate of the Quantity and Value of the 
eat may be deemed tufficient, according to the Directions 
ollowing, 

I. In order to which, let your pole be fixed as far from the 
Tree, as you. imagine or conceive the Tree to be hi dn eſpe> 
cally when you intend to take the Top of it by the Sight ce; 
but if upon trial you obſerve that you are rather too near, and 
inſtead of ſeging, the Top of the Timber · part of the Tree, you 
{ee two or three-Feet below it, yet you not remove the 
Pole any further back, but gueſs at the Height of that Part which 
l wow the Part * you ſee dy the Sight c and e, it _ 

7 


the 

r 
1 

des 
be- 
ine 
er- 
the 
ard 


— — 1 


h 15 ty 
Trees, or more, near 2 one Dimenton, Oe chat you may 


down: And thusg in caſe of ſo mucfr haſte, you may meafire 


0 — ay 
take a Walk round the Ground with you 
he ge, art IV. Chap. 4. Page 129, which done, 


ſure the Trees therein contained: Which done, multiply 


the Quantity of Land the Timber gro 


22 2 tern 8 


ch, means you nd. cathode 
thy ,ontent 1 L yausr:T 
1 ame. 3802 5A bag 2 H or IHthy 
wing 1 in a Wor or Part: of-a5 
may find 6, 8, 10% ren 


ſure one of the middling ones for all; and ſo let your 2 
mark them as faſt as he can go to them, while you write them 


as faſt as he can mark, by which means you 2 
off a vaſt Quantity of Timber in a little time. N 
4. If this Method be not thought n 
neral Eſtimate will anſwer the — ck is beſt : 

3 nl 
5 1 an much Exactneſs as your Tams . will permit, find the 
of Ground contained in the Wood, by the DireQions 

eaſurs off 
alf an Acre, or an Acre, in ſome middling Part of the WOod, Wl — 
where the Timber is neither the beſt nor the worſt, and 7. 


Feet in that half Acre, &c. by the Number of half ay in 

the Wood; it will ſerve for a general Eſtimate ok the 5 

and conſquently, the Value of the Timber in the whole The 1 

where Time will not permit for a more exact Admeaſurement. 7 
5. If the Gentleman have a Map of the ſaid Wood, or ha 

had it ſurveyed,” and can give an authentic Account of the Cot- 

tent, it may ſave the Trouble of taking any Survey at all, as to A 


6. Where ſtill more Expedition is' pray the experienced tion, 
Surveyor — * PraQtice, give a preat Guess, by a genera thoſe 
View of the but in that Caſe, 1 need not give any p 
ticular Direction; Exp perience beſt teacheth the Surely As 
to a and che Circumſtance of the Affair beſt Wa in 


| 7 it 


T" = F ” 4 
14 8 119 it; 


with" Arie * "for the fakeTof 
Ee en (id T ei i es . 0 E r 
But wier ybu have ume t be 
Aided, both for the Sar fielen of 
Credit "— the It 
drderly, in proper 
umber of Trees; Ja.” 
dy, The Gitt or Cheunferebe e, 
uare or 4th Part of the Gi = 2 or 
laſtly, The Solid-Content in F Dein Ty, WT have 
you orderly the Content of each Tree; and caſting up. every 


Column every Day, or at what conxeatent An d B dl du 
ſhall think fit; 2 one for every ten — — in the 2 
Parts to che Feet 48 in common Addlian; and ven you have 
added all: the Feet together, divide the Sum hy 40, the Feet in 
a Tun, the Quotient is Tuns of Timber in the whole; or if 
you divide by 50, the Feet in a Load, the Quotient is Loads in 
the whole Quantity, and the Remaindet is F et, or the F Face 
tonar Parts of a Dod. | 


N. B. In me or t tbe Dimeiifunt of each Trie; it 
may be pr eee (by Galt, or 4. fuch thing) 

ah the ſame Figure that - you enter into aur Memorandum 
or Pocket-Bock 1 5 which means you will know thoſe that are 
meaſured, From thoſe that are as. | 


, * 5 * * 3 . 
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* ig E C TY vi. 
The Method for uſing » the T beotfelite, a Mathematical 
Eee * taking Heights nd Diftances. 


LTH oVGH the Directions in we deren a 
fitions are performed withbut any Trouble of Calcula- 
don, wHich render it more agreeable th the Underſtanding of 
thoſe who aim at ſuryeying of Timber in general, as well as in 
particular: But for thofe entlemen and others; who'chuſe to 
uſe the Theodolite, may ſee likewiſe its Perfortnance, by the 
following Di reQtions. 
Let the faid Inſtrutfient be placed vertically 6 or perpradicdlarly 
o the Horizon, at any pollble or convenient Diſtance *** He | 
K k tree 3 


498 A new' Efe upon ” SOLID 8. 
_ ere take the A 
| Top of the Tree (6 fie an ita Tiouber) makes wi 


that the 
g 
on; and then meaſufing the Diſtance from 5 — 
che Tree (with the Allowance before mentioned, ſor Weh 


5 Ahe Inſtrument) the Analogy or Proportion is, - 


"As Sine-Complement of the Angle, ew A of 

MY nh prayer 409” oy 
Sine of the Angle, et Fir oath 
To the Higght'sf te. T ave. | „ Red 


# * 1.5446.» my. 


| Note The ſang Proportion holds tn the He he * the nur, 
er as Sine-Comp. A (or Sine AC B) 1 Side Fi 
AB; % Sine CAB to _ _ C, en And 75 10 
| roportion holds in the Height e a _ ower 
12 * . 4 g 
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a Of T, zanker. Tres fell'd or lying; how their Diner . 
Jon may be accurately taken, in order to Men- kno 
furation. 

2 F the Tree to be meaſured happens to be one that regularly ** 
I and ſtraitly tapers from the Butt-End to the Extremity of tho B00 
mall; or fo far that it may at leaſt contain 24 Inches Girt, be . 
ing the leaſt Circumference that is uſually taken for Timber; 56 . 
then, in ſuch Caſe, the Dimenſions may be accurately taken u and't 
follow. to ki 


x. Let the Length of the faid Tree be meaſured from the 
Root or Butt-End, to the 3 of the ſmall End, or ſo fi Me 
as it may, at leaſt, contain 24 Inches girt; which. may be ex 
actly meaſured with a Two-Foot-Rule, or rather a Pole, or 
derly divided into Feet and equal Parts, and accordingly note 
in your Memorandum-Book. 

2. With a Packthread, or Chalk-Line, girt it in 3 ſeren 
Places, viz. at. each End, as well as at ſome Place near 
Middle ; then it will follow that the Sum of thoſe three Girt 

or Circumferences in Inches, and Quarter Inches, being divide 


* 3, the Quotient is the Mean-Girt, or Circumference ſoup] 


aal 
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duſtomary 5 which) being yn pry N 


Book, de. 21.01.23 Hud rue 11 o 9b12 10 115% 
90 j 251 1199) , by. wt "Ws 83 thi ©: L 3 ara ö 


In all g — Timber nr vo Car e 
End to End, th whole the 


44 if the fam — 1 fm d to End: 
may Nikewife be 225 5 2000 of th 
| AS the Ends, and addin hn Fd ag let balf of their 
— 3 for the Side E 
— for the ſecond Dimenſion ſo ht. 

"27 thus found in Feet, &c. and the Side 
of the —— equal, or the fourth Part of che Mean-Girt, or 
Circumference in Inches, &c. yon have obtained the proper 
Data for finding readily the Solid- Content, * by the T 
1 according to pleaſu re.. Wos 


1 


Kup M . 


Admit there i is a Tree 36 Feet long, ar wes 
M the Butt-End to the Small, or only to iy leaſt Gift To 0 
Circumference may contain 24 en not a 3 

ſen- know i its proper Dimenſions. | 


Explanation.” 50 

| I. Sup > te 
nary found tobe 36 Feet; let it be noted down in your Memorand um- 
Book, as above. 

2. Admit its Girt or Circumſerenee at the Butt-End to bo 
56.3 Inches; the 2d Girt, or that near the Middle, 385 1 
and the leaſt, at the ſmall End of the Tree, only 26 + Inch 
to know the Mean-Girt or Circumference; and con 3 
22 Part or * of the Square equal, according to cultomary 

calure; i 


; . þ 


Inches. 
; Butt:End = - 6.4 

Girts at Middle = 38- Y 
Small End = 36+ 


| Sum = 1214 


1 Hieb. Pa. yy”: 
adh, 121 f, or 121,44 3(= 40.5 for the Mean · Girt Nr. | 
I 
34, 40.5 >= 4 (= 8 | 125 for Side of the Square-Equal. 


K ka Anſw: 
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Equal, according to cuſtomary Meaſure, and conſequently, the the 


Timber, Cc. at each End in Inches, c. and having found the 


TY 1 has 
55 993 o Sb offs eie dp ody 
ST WT YE. 25 Hos Ef Ar 


175 or e of "the Square ual is 10.125, oro only, 
the FraQtion bein Fan aal ee omitted, ſeeing it is ſo 
m 79 725 07 the Data tiow | 
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meaſured happens to he irregular, as to bulge in 
the Middle ; or to contain from End to End many 


= Rh, and anſequently « 4. 92 -Thi lt. | 


þ „I Tz 


kt" keep font ri Feet, Ge. whe 


fore directed. 

Secondly, For the Mean-Girt or Circumference nie, Jet it 

for greater Exactneſs) be orderly girt in four ſeveral Places, 

diſtant from one another, vz. the firſt Girt beginning 

at the Butt-End; the ſecond about a Quarter, or fourth Part 

of the Length. of the whole Tree diſtant from the firſt; the third — 
Vi, a fourth Part more diſtant from the ſecond; and the fourth 
Sr Jeſt Girt at the Extremity ur ſmall End of atme Tree, when 
Fhben having found the Sum of thoſe fbur Girts in Inches 

oy Quarter Inches, and divided their Total by the Number of WW Mons 

Girts (via. four) the Quotient is the Mean Girt, or Circum- T; 

ference ſought, whoſe fourth Part is the Side of the Square- 4 


. 


ſecond Particular in the Puta; as before. 


Or otherwiſe Uins : : 
Meaſure the Diameter or Thickneſs of the round Piece of 


Difference between thoſe Diameters, let Half of it be taken and 
added to the leſs Diameter given; the Sum is the Mean Diame- 
ter, or Thickneſs found in the Middle of the Stick or round 
Piece of Timber, Cc. which being multiplied by 22, * 
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Inches: To know the Mean Git 


ſequently, the Side of the 
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1 Hab. u. . d. Pre. 
Anſwer, 43. 25, for the Mean-Girt bought, and 10. 815 
for the Side of the Square- equal A 
' e 10 12dmi T Fivup? 25 290.7 2 Penn 
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This Example, and all athery of the like kd AX” 5 
that there needs no further Illuſtration; only it May ht ce 

that the more Girts that are taken, the more exacthj y yo I ; 
the Mean-Girt ; and conſequently, the Side of che | 
Equal, which is always found b * idin the Sum of the Gi 

in Inches and Quarter Inches, by the Number of Times the 

Girts were taken; theQuotient'is Away s the Mean-Girt ſought, 

as above; whoſe fbürepg art is Ru. the Side of PD rec 
quired, ab before. my ys 


— * „ * „ 
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Hrw to meaſure, or take regularly "*R Dimenſion 1 
Timber or Stone, that is.. ſquare or quagrangular, 
the Sides being either equal or unequal. 


AVING taken exactly the Length in Feet, Cc. as 
before directed, let it be — noted in your 
e of 1 for the-firſt Dimenſion given, ' 
| the 2. For the Side of the Square-Equal, let = Breadth | ta 
and WY Thickneſs, as reſpectively meaſured in Inches and QuartgzInche 


me- dy clapping two Rules, or other {ftreight things, to eaves of 
ound K k 3 


a 


| a Geometrical Mean beten We, be found, 
tiplyi ng them together, and extracting the Square - Root of their 


them to contain 7 3 2 Inches. To know the ſecond Dimenſion 


between the two . or Age as above; will be he. 
Side of the 3 5 rn wig ided the Dimenſions of the 
Breadth and hickneſs are found to be exactly val; but if 
otherwiſe the muſt be reed to Equality 45 folfoWwWw. 

3. F the imenfions of * or rather the 
Breadth and Thickneſs, art 5 to be u Then muſt 
by mul- 


8 F or Product, br os to the Method . preſtribed in 
Sect. 7. you will thereby find the ſaid Root, ar Side of 
* ebe F "for the ſecond Dimenſion ſought, 


— TT eel t 8 IM a 
"Exomple. nee als io 
'There is a Piece of ſquare Timber or Stone, i in the Form of 


a Parallelopipedon or Long-Cube, whoſe Length is found to be 
15 Feet; and its Breadth and Thickneſs ſo equal, as each of 


ſought, or Side e Square-Equal. | 
e, *. Inches. 


- Eeptapation. 

This * needs .no Operation, ſeeing the given Sides 
or rather the Breadth and Thickneſs, ate. agreeably Bina ual; and 
_—_— any one of them ſhews the a 
oug t. 


. I. 


Admit a Piece of Timber or Stone 1s 27 Feet long; ; but the 
Sides are ſo unequal, as one of them to contain 975 2 Inches, and 
the other 19 Inches: To find the Geometrical Mean, or Side 
of the Square, * to the Rectangle, or Product of the two 
given vides, 

. Pes. te. Pts. Se. 
Arfer, 11. ooh, Oc. =11—J1I—7 + or 12 tactile 


Explanation. 


In this Example it may be obſerved that the Arithmetic 
Mean, uſed by ſome Artificers, is more or leſs: errqneous, 20 
cording as the greater Side exceeds the leſſer, For if the twc 
Sides given (viz. 7.2 + 194 Inches) be 2 together, ane 


flalſ of that Sum (vis. 134) be taken for the 


3 2, —m 
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A tzew I upon; SOLIDS, 303 
Mean, it-appears to be at leaſt 1 4 more than juſt ; whereas on 
the contrary; the Geometrical Mean being found, according to 
the third Article af this Rule, and Ghep, IH. 64g. 5. ; will y 
be 12 Inches for the true Side of the Square, and conſequently, 
the 2d Dimenſion ſought, in order to find the Solid- Content. 

en 20! . 3 £15: 1 XI. Arn 
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I. It is obſerved; that the Method of taking one Fourth of he 
Mean-Girt, or Circumference of round Timber, for the Side 


of the Square- is ſo very erroneous, that it finds the Solid 
Content — Fs Part loſs than Truth; yet nevertheleſs, 


Cuſtom has made it current; and the Reaſon for continuing the 
ſame, is, becauſe the fourth Part of the Mean-Circumference or 
Girt, being ſquared and multiplied by the Length, the Product 
is but near equal to the Solidity of ſuch Parallelopipedon or Long- 
Cube, as may be inſcribed in a Cylinder of the ſame Dimen- 
ſions, whoſe — is the true Solidity deſired. Hence it is, 
that the fourth Part of the Girt or Circumference, tho? leſs than 
the Side of the Square-Equal, yet is ſomewhat greater than the 
Side of the Square within, towards which moſt J imber is hewn, 
before it can ſerve to any Square Uſes, 5 making the round 
Tree, as it were, ſquare, or ſquare hew'd Timber, from quar- 
tering of the String or Chord; which (in effect) cuts off almoſt 
all the Slabs, or more properly ſpeaking, the Segments of the 
1 Cylinder ; which ſeem to be a reaſonable Allow- 
ance, originally and principally intended for the Buyers ef green 
and ſappy Oak-Timber ; tho' others ſince, have made it ſo ge- 
neral univerſal, as even Artificers, when they meaſure for 
Sales, do commonly caſt away (for Oak) an Inch out of the 
Square, or fourth Part of the Mean-Circumference, as an Al- 
lowance far the Thickneſs of the Bark; that is, if the Square or 
the fourth Part of the Mean-Girt, or Circumference, be 10 
Inches, they meaſure it, as it were but 9; tho this Allowance 
muſt be efteemed too much for Aſh, Elm, Beech, &c. tho! it 
paſſes currently for Oak. | 
II. It is uſual with Carpenters and other Artificers, to take 
the Arithmetical Mean; that is, the half Sum of any two Sides 
given; or otherwiſe the half Sum of the given Breadth and 
Thickneſs of any Piece of Timber or Stone ; but Reaſon and 
Experience manifeſt in this Caſe, that it is not the Arithmetical 
but the Geometrical Mean, that finds the Side of the Square- 
Equal z which being multiplied by the given Length, diſcovers - 
the Solid-Content defired : Therefore, if the Artitt can (by ei- 
ther the Pen or Sliding-Rule) extract the Square-Root of the 
K K 4 Rede: 


| Stone, CE 
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Nectaggie, or Product of the two given Ades v the Breudtli 
and Thickneſs found in the Middle of the Piece, he r 
find the Geometrical Up rom 4 
III. Dimenſions « Tauber and 
„is by two Rules, 
or other ſtreight things to each of nf two Sides, ound in the 
Middle of the Piece; and megfuring between them 
in Inches and Quarters of an Inch. NF in the ſame manner is 
taken the Breadth and Thithneſs of the Piece of Timber or 


Stone; and -vey ical Mean between each of the 
' two Plane as will diſcover the — ef 
the Square-E ; which; with the given: n is the 


per Data for finding the Solid-Content 
IV. When it . — the Piece of — Is 
ber or Stone, hath unequal Baſes at each End; that is, be 
greater at one End than the other; then, in ſuch Caſe, it is 
needful to multiply the greater Baſe (viz, the Rectangle, or 
Product of the Breadth, in the Depth or Thickneſs) he 2 
and having extracted the Square-Root of that P 
Sum, or roducts of the two Baſes, and the — * 
above, be multi lied by one third Part of the Ä 
Solid 7 ; fo ſhall the laſt Product be the So 
require 
V. In all Examples of this kind, as well as 38 is ob· 
fervadle, that the Anſwer or Solution to the Queſtion muſt al- 
ways conſiſt of the ſame Names or Denominations that the 
Queſtion was given in, or made agreeable to the ſame by Re- 
duction. D 
VI. Vou are likewiſe to obſerve, that any piece of round 
Timber that tapereth ; or any ſolid Body that reſembleth the 
Fruſtum of a Cone, as that in the fourth Article does that of a Gi 
Pyramid's Fruſtum of 2 Quadrangular-Baſe; only regard being Ir 
had, to find (as before) the Mean - Area between —＋ —— 
of the Cones two circular wor of by multiplyi Square of 
each of their Circumferences by (0.07958) 1 ＋ a Circle, 
whoſe Diameter is Unity, gives — zurface of each of the ſaid 
—4 ; which being multiplied: together, and the Mean-Area, 
uare· Root of their Product being added to the Sum of the 
u or and their Total, divided by one third Part of che 
. Length, gives the true Soligh ity ſought, 
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Girt or Side of the Square, as alſo the 
Length being -known, 
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36 A new Table of Solid Meaſure. 
Hl Side 6 Inc | Side 62, PTE ide 67 ER : 
= | Fr. Pts. | Ft Pu. Ft, Pts. | Fe. Pts. | Fe. P. H. Pts. 
424: $2500 0.2702 |. 0.29 3164. | 0. 1 
* 0.55 28 425 0. 58 [ £ iS 2 b: by 5 
31 0-75 0.8137 | 0.8803 99493 I. . 

4| 1.00 1.850 1.1738] 1.2668 | 1. 7515 
5 1.25 1.3562 | 1.4072 1455 1.70 
1.50 | 1.6275 [. * 2.0415 
1.75 | 1.8987 | 2.0541 — 2.3817. 
45 200 2.17% ] 2.3476 2.5325 2.7210 
499 2,25 | 2-442| 2.6410] 2.8490] 3.0622 
10 2.50 2.7125 2.9345] 3.1655 3.4025 
1 2-75 | 29837 3.2279] 3.4819 3.7427 
124 3-00 | 3.2550 3.5214] 4-7984 | 4.0830 
13], 3-25 | 3-5262] 3.8148] 41148 4.4232 
14} 3:50 1 3-7975 | 41983] 44313] 4-7635 
15] 3-75 | 4-0687| 44017 4.777 5-1037 
161 4.00 4.3400] 4-6952| 5.0642 5. 
1 4.25 4.6112 4.9886] 5.3816 
| 18] 4.50 | 4.8825] 52821 5.6981 
19 475 [ 34537] 5:57554 0145 
201 5.00 J 5.4250] 5.8690] 6.3310 
Wl. $28 5.6962 | ' 6.1624 | 6.6474 
1224 5:59 | 59675] 84559 6.9639 
2 5-75 6.2387 0.7493 7.2803 
24] 6. oo 6.5 100] 7.0428 | 7.5968 
25] 6.25 6.7812] 7.3302 9132 
26] 6.50 7.0525] 7.0297 2297 
271 $75 | 7:3237 7.2286 | 8 
28] 7. oo 7.5950 2166 | 8.8626 
J29] „ 8.5100 | 9.1790 
30] 7-50 | 8.1375] 1.8035] 9-4955 
31 75 8.4087 | 9.09609 | 9.8119 
1321 8. oo 8.6800 | 9.3904 | 10. 128 
133} 8.25 8.9512 | 9.6838 | 10-444 
34] 8.50 | 9.2225 9.9773] 10-7613 
35] 8.75 | 9-4237 | 10-2707 | 11-0777 
36 9. oo 9.7650 | 10.5042] 11.3942 
37] 9.25 | 10.0362 | 10.8576] 11.7106 
138] 9-50 10.3085 | 11.1511 12.0271 
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thoſe Denominations ; either by the Pen, or Inſpection only. . 
Nor Ade leſs valuable for their Conciſeneſs, ſeeing they 
comprehend in fifteen Pages, what others (pretending to Brevity) 
require the greater Part of a Volume for Performance. A 
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of an Inch; which is ſo inconſiderable (in the way of Buſineſs) 
that the ſame is not worthy Obſervation. - | 
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ber and Stone, not exceeding 40 Feet in Length) and for any 
Girt or Circumference, not exceeding. 24 Inches, nor leſs than 
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Girt given, or Side of the Square, equal\thertunto; according 
to cuſtomary Meaſure ; ſeeing the former (in the way of :Buſt- 
neſs) does ſeldom exceed 8 Feet in Circumference ; nor the 
er, "ok than. two Feet; 2 l | Ale — 
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of | Wane, that #4; or 
Fruſum of s Cont; are to the trut tay 
I. Ns 2 Circum- 
ference or Girt, ſrom ane Indo the othetylike a g>Rona 
for Walks, Cn then che Sabi. Content is, found: (deaimally} 
by multiplying the Area of a Circle, whoſe Circumference is 
nity (viz. . 7958) by the Square of any Girt or Circumference 
in Feet, &c, that Product again, by the given Length in 
Feet, c. the roduRt- is the Solid-Content ſought, Or 
otherwiſe, - the whole Girt or — — in Feet, c. 
being multiplied by the Side of the Square, equal to the 
Circle whoſe Periphery is — (viz, . 2 21) and the Square 
of the Product thereof, by — en Length in Feet, &c, the 
laſt Product is kikewiſe the ole ontent deſired. 
2. If the Piece of round Timber or Stone reſemble the Fruſ- 
Km of n Covey or the Segment of a Sugar-Loaf, after the ſmall 
End is cut off, in any Part parallel to the Baſe ; then may the 
Dimenſions of all Timber Trees: (fo gradually tapering in this 
Fane) be hin 6 e wine to the Method pre- 
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ſcribed in Chap. T. Se. 7. whoſe lid-Content way bn readily. 
found the c ws by th able above; 255 
may be —— oat Aa to the true way, 177 ak 

the ſaid-Solidity Fee and Decimal Parts by r4, and dic 

the Product by 11; the Quotient is the Solid - Content deſired. — — 
Or otherwiſe, all Timber or Stone bearing this Form or Shape, 


may have its Solidity: found the trus Way, by the 6th Obferva- 
ion of Chap, I. Sein 9. which ſe. : 


Example I. 

Admit a Piece of Timber or Stone, ini the Form of a Cylinder 
or Rolling - Stone, hath for its Length 19 Feet, and its Girt or 
Circumference 7 Fest: To. know truly N _ n 
&c, is contained in the mne. | 

Fr. Pr. oh N I. Pi. 24. wk bY 

Anſw. 74.8898 = 74:1:0:9 Then true way: 

. 212 the cuſtamary way. | 
j 7 
Explanation, ine | 
In this Example you may ade tht ft the Ain of 3 
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| Example 1 
Ther is 4 of Timber or W in the r of. 1 
Fruſtum of a Cone, whoſe Leng ngth is Soup ap.be gb F FR 1 
ker 4 Inches, 6 Parts of an Inch, or 405 
ean-Girt or Circumferenge; To wok the Sh Came 
both of the cuſtomary, and true way. Weit 1 7 bo 
Feet. Pts. Feet. In. Pi... 
Asſiuer, 25. ooo, or 25: O0: o the a way's And 
31.8184, or 3I : 9 : 9 10 345; + fot the true ny. 


Explanation. 


. Having the given Length (viz. 36 Feet) an? the:Mean- 
Girt or Circumference | (viz. 40 Inches 5 Parts) whoſe fourth 
Part (uia. 10 Inches) is the Side of the Square-Equal, actording 
to cuſtomary Meaſure, and conſequently, the proper Data, for 
finding by the Table only, the Solid-Content (viz, 2 5. 00021 Feet) 

for the deſired Anſwer. 
2. The Solid-Content (viz. 25.0002 Feet) found the cuſtom- 
way, as above, being multiplied by 14; and the Product 
(viz. 250.0028) being divided by 11, the Quotient (viz. 31.8184 
Feet) i 3 likewiſe the Solidity deſired the true way, as above. hee 
Chap. I. Secz. 7. as well as the later Part of the ann ) 
| ECT. 
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To rid — ak as inſrumentully, the 
Solid-Content of any round Piece f enema, 


Stone, runny to any Dinenfane g ves, the * 
tomary 1 L FRY KM) ? 


HAT the Veracity . the Table, may 5 
T . * by the e but ＋ even . Hen by 
Cunters Line, performed by the Compaſſes and Slidin "Ru 


we ſhall, Fir/!, ſhew, that if (by the Pen) the fourth Part of 
the Mean-Girt or Circumference of any round Piece of Timber 


or Stone, in Inches, &. 3 termed the Side of the 
Square-Equal ng multiplied by itſelf, and that Product again, 
by the 0 gth in Inches; the jaſt Produẽt being divided 


(decimally) y) by he iy — 44 in a Cubie Foot (viz. 1728) the Quo- 
tient is the Solid-Contegt ſought the cuſtomary way; and con- 
equently, renders the Table every way 3 to the Pen: 


As appears by the following Example. 


1 1 II. Inftrumentalh. 


Sccondh, Having ſhewn the arithmetical Performance by the 
Pen, as above, yu _ now ſee the ſame agreeably effected by 
Gunter's Line, thus: Extend the Compaſſes from the central 
Number (viz. 12) to one fourth, Part the ean-Girt or Cir- 
cumference, given in Inches, &c. then | follow, that the 
ame Extent, twice ſ#t backwards from the given Length in 
Feet, &c. will reach or extend to the deſired 8 in Feet, 
Tc —Or otherwiſe by: the Sliding- Rule, thus, diz. As 12, the 
central Number on the! — to che gi iven Length on the 
liding Part; fo is the fourth Part of the . tap 'Circumference,' 
or Side of the Squate-Equal on the Girt- r to we 9 
webt o on e e e As follow.” anc 
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„. In this Example you may ahne, 4 4 — 
Square-Equal, or the fourth Part of the Mean-Girtydr Cit- * 
cumference, is 11 Inches; which being multiplied b itſelf Fe 
wake 121 Square Inches; which again — r the _ 
Inches in the given Length (viz. 16 Fect, or 192 Inches) the | 
laſt Product is 2 232 Solid Inches; which being divided by the 
Solid Inches; in a Cubic Foot (viz, 1728) the Quotient is 13 
Feet, and 768 remaining; to which, if there be orderly annex* 
ed and brought down four Cyphers, and divided by the ſame 
Diviſor e 1728) the remaiting Part of the ade is à re- 

im (of (viz. . 4444): Hence it is, that the 9 
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5 A Hot; 


to 13 Feet 45 Parts, fere, as e r otherwiſe by the 

Sliding-Rule, thus; Let 12, che central umber on the Girt- 

Line, be placed againſt the given 1 Feet 8 on the 
o 


fliding Part; ſo'then the fourth Part of the given Circumference, 
or Side of the Square-Equal (v:z. 17895 the Girt-Line, 
will extend to, or co with 13 Feet 4x4 Parts + on the 


fiding Part, for Anfwer.-- - 
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To convert or change the Sohid-Content of any Piece of 
Timber or Stone, found the common way, into the 
true way, & fic vice verſa: Or to change readily, 
the Solidity of the one, into that of the other by 
Analogy, or otherwiſe. © | 


1. As the Solidity of cound Timber, &:. found the true way, 
hath juſt as much Reaſon and Proportion to the com- 
mon or cuſtomary way, as 14 hath to 11 ; ſo by this Analogy, 
the common way may be accurately found, by multiplying al- 
ways the Solid- Content given the true way, by 11, and dividi 
the Product by 14, the Quotient is the Solid-Content defi 
the common way. Alſo, on the contraay, if the Solid-Content 
found the common way, be multiplied by 14, and the Product 
divided by 11, the Quotient is likewiſe the Solidity fought, the 
true way; according to the Reaſons, &c, ſhewn in the firſt 
Obſervation of Chap. I. Sect. g. which ſee. 
2. In like manner the ſame (by Analogy) may be found in- 
ſtrumentally, by the Sliding-Rule, thus, wz. | 
1/2, As It upon A, is to the Solid-Content upon B, the 
common way given; ſo is 14 upon A, to the Solid-Content 
fought, upon B, for the true way. | 4 
„ ad, 
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Explanati 101. 


I. 1. Fe the Data, or particular Contents of the Queſtion, you 
may find the Solid-Content ſought the conimon way, in 
Table at once; which when found, if the ſame (viz. 32 F 

| 0500 Parts) is multiplied by 14; the Product (vis. 457.238 
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In Example 
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pr 14 Jochen fere) being ing found fn he 
_—_— 7 Feet) will readily find 
the Table or ar the Pang - 
4 ag mba? 
35 well an al dhgm al the like lind, nt | 
tho given Breadth: and Thickneſs (was 18 and 
3 Inch,) unequal ; therefore the Geometrical-Mean between 
them, 2 gy anon Square-Equal muſt firſt be found ux. 7.34 
| or 7.5 Inches) i order to find, with the given Length (vis. 35 
Feet) the Solidit deſired by either the Pen or Table, as above. 
4. In Example 4. the Baſes at each Ed ar both wen 
lar and unequal; 1 the Sides muſt 
AN 4 Feet 6.22 Inches) muſt 
found, in order to find given Length 4% 18 Feet) 
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imaginable Plainneſ and Conciſeneſs; in order to the exact and 
expeditious finding the Geometrical- Mean, or Side of the 
Squaxe-Equal, between any two Dimenſions given; by which 
means, tedious and erroneous Tables, for finding the os 
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I, Let me compound Number given, whether rational or ir- 
national, =. laced with a orooked Line at the End thereof (as 
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Square or Number given; as well as a curved or ftreight Line 
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under one another, then you may: ſet a Croſs or Mark, on. the | 
Left-hand of each Product, as we | as at the laſt Remainder, if 
any happen, to diſtinguiſn them from others; by reaſon whereof 
it will follow, that the Addition of all thoſe Numbers ſo marked M 1. 
and diſtinguiſhed; from the Right-hand to the Left (accbrding whet 
to their Places and Columns) will readily revert in the-Total Line 
the Ben Number to be extracted, if the W u is lightz _— Recep 


19 4 10:5 
- . 
4 


Heme 6 IHE, 
F 


equal Xt 45 908 - way 1 Wa at; 
nat. n, n — i — 300M 8 ab 2558 7 
—— F ig org vH 10 A 15 edle (. % lud 


gug 4 ba, y | . * 
a ſe. 1 8 ws 8 * ed 
8 Hf 12 
i . 
Si ei 05 1 00 A . 


1 70) _— ena f 00 gn? ret) 54 nm g won dot f 
190 1 nöd f : 95990 25 171 ARDS.) „ unf 12 — 


Heis "Digi 54338 Tm 7566 55 ( 12.366, b. XK 2 
11 fi % Rae 7; 


TL : 
may 5 104% ff. NI 5 — H bes 4 97 el. 549 588 1 * 
* 497 a ab r- W. ebe N 
Us 010 (ich ech 81+ 043 ene b 116 ol + 26 
X 21 F Jt 1 „ 
r ̃ ͤ⁰ . 
.) N ag.) ede cle (e, 
* 206 M an $7 5:17 ai 2 _ 
: & 10 £5 299 oct] 2:13 »lduol .x 
8). 114386. ren set en Wr 
Li; Ja 30 3915 & : 1481 "INN (.b rer 1 af 42741 TT 22614 
oz bo bad W n þ dg 13913C 2 n fit 
| 1 eee e 460 u gal 
0. a Dave IAM 143556 Eber, bporle:; 
ob mind! Lats OPT ITT EET 0 eo . 
ol. -—Romaigs > 236&) £011" 1 FR wn 2311914 
r —— VOY ©: MIO YO 1333 V&A 
\Prook 143.1870 Teta. ; de 
Jun Une 4 11 r 2 1 s woll eK NV 


| bn. Pts. Jr l N l 
ae, 14066 7 11 17: Lewy x e.. 


4 em 0. *j( — 1 10 8 ere) 1 Tho « 1 10 of e 


rl 0 Dubgy * yo 0"; Weh Og £79, 


"a1 N bank Vandtion... | 4 5 1 1 12207 F 247 

1. Let the Numer (b 143.187 500) to be extracted, 

whether 2 dirational;be placed with a tor carved 

Line on its Left-hand, and 3, crooked Line on its x 2 
9 Quotient of Root; as in the W ork. 


SIM IV] a 1 #1 11 * — i, 35 + 


£ M m4 of rl Then 


mm 


”—_ * 
1 14 


Dus 


—— 


— — * a - -—- 
_ — 
\ = — 
— = 
— — - 
— ' , .! [———T——¼. 


—_— 


( 
il 
4 
1 
| 
i 
\ 

: 

| 

| 
10 
/ 
41] 
| 


* * 
= — — — 
2 ry 
— —— — — — — 


rhe rv, Me 


Root of os 40 ür Er; 
either marginal Table 


Ry | — 
the Diviſor, as part thereof, ' ing 2 m ing 21 
I, and placin the Product th (vi. 21.) under the ſaid 
vidual or Reſolvend, which Work is to be as often 
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6. Subtract 21 from I Dore bri down ts 
my Perigd,. male 221 "fore now Dividual vt R 
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making it 229: Then multiplying 429 by o the Product (via. 
2061) being placed under the Pividual or Reſolvend, and ſub- 
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the greater Exactneſs, yet only two or three of them, are eſ- 
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III. When the Square-Root or "Side of the Square-equal, is 
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arithmetical Performances may be e effected r II. 
dee 6. n ſee. 
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the Point; aſtef the decimal Places are ſo cut off, will be order- 


-ly the Inches, Parts, &c. ſought ; z as inthe following Example, 


— its Explanation. 


2. When the Value of the decimal Parts of a Foot - Solid is | 
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Left: band is the decimal Parts ſought.——24y, When Solid- 


Inches and Parts are given duodecimally, od may likewiſe be 


accutately reduced into decimal Parts equivalent, by multiply, 
ig the Inches giyen by 123 taking in the Parts; afid (offer 
Cyphers are annexed to their Right-hand, as before) dividing 
that Number by 144, the Quotient with a Point on its Left- 
hand, is the decimal Parts deſired. When there are 
three Natnes given duodecimally, viz. Inches, Parts, and Thirds, 


then having reduced them into the leaſt Name mentioned As 
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0 che Produ bf A Point or Comma, 1 
4 ra G4" e Multiplicand (ei. four) then it fol- 
2 lows, that the Figures on the Leſt- hand of the Point are Inches 
g niz. 11.) 24y, The four decimal Places femaining on the 
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the inferior Denaminitions given (viz. 5 Inches, 8:Pugts, 

. 6 Thirds) be red into the — 12 mentioned (uiz. 

| | Thirds) their Sum will be 822 Thirds; Jy annex - 
| phers, the Number will be B22. Dboooo; which being Civi 

| 1728; the Quotient, after a Point prefixed (wiz. . 47569] is 

| | the decimal Parts ſou ht; und . en CR 
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I., In valuing the decimal Party of 2 Solid-Foot; or finding 

duodecimally, Ahe Number of Sohd- Inches, Parts, Ox. [that 

may he equal unto the decimal Fraction qi van, it oftentimes haꝶ 

pens, that the firſt Figure on the. Left c hand of the laſt 

| Fraction, aſter the „ Partd, c. are orderly found; > 
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in Feet; then di 4 
under the Title of mb iven vide in Inches, you will in the 
Angle of meeting, he dali deſired in Feet a decimal Parts, 
picks D be contend Int, Co hs 
ect. 
2. When it — is that the given u Length ine 

the firſt Column on the Left-band is any Number under Toh 

the given Side in Inches, £c. found on the Top gi the Fable 
5 any Number. ſtom 6 to 24 incluſively, then the Solid-Content 
s found at once by Inſpection only; but when, on — contrary, 
the given Length in Feet happen to be any Number ſupeſior to 
49; then adding unto the Solid - Content firſt found, the Splidizy 
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the Solid-Content, 8 23%, N 
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2. = Example 2. there's; ye e De or Side of 
the uare-equal. 2 28 complent 
Length: ou, Fond — er than only 40 
Feet, yol are firſf 'to erer ti ſaid Number 172 
Feet} whoſe Solidity 7 Feet; and then after 
the remaining | 44 (ix. 3 
Feet) whoſe 3 is 106.6189 Feet: Hence the compleat 
Solidity ſought is found by Addition to be 232.0529 Feet; whoſe 
Value | yo imally, by Inſpection only, is 232 Feet, 7 Inchess 


8 Thirds See the Work bejow,, as well ol he e xt and 2d dAr- 
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en dern ABST: + n hnoyA 5 
40 = 125.4340 . 
Given Leng C _34 = 106.6189 Senat. 


Sum or Anſwer * = 232. 0529 
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m Example 3. you have given for the Side of the 
NG to fit Rete rig found on the To 95 Ne ble, 
as hefore; me, ing Part of the a coho 
theft Bond er Ind, the, Sell ity for the ſame is 
found to be 1 1 tet; whi Fi being or rather t 2 
ſet down, with the Solidity of 0 Feet Hogg 1 7 in the fa me 
Galen becauſe twice 40, with, the A e of 30. moi. 
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4. In. Exampde 4. there is given for the Side of the Square 
2 Inches, Whole Salidity is required” for 1) 4* Feet lorg; 
which, by the Fable may cena found, by finding, 1 
The Solidity fbr the inte N (viz. 17 Feet] "the BA 
for. the- — will be * 5915 Feet; to — '24ly, There 
muſt ber added q of one Solid- Foot, for the * Side of the 
Square (viz. 3.9171 Feet Thea being multiplied by the given” 
umerator (ys 5) the Product is 19. 5855; which being di- 
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ever, beyond 25 in The T able , AP 1 5 eſſed 
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W. EN it happens that a 4th g the 1 


or Circumference given, commonly 

Square- equal, happen to exceed . ng 15 
2 r chen, in this Caſe, it is 
in the Limits or Compaſs of the Table, by bid 5 e gixen 
Number in Inches and Quarter 0 1 — 
by 43 until ert pears to be 128 . 
conſequently, within the Limits of 1 « Tale, » 3 
found on the To: theref, and the gi 1 ' 
the firſt Column on the Leſt-hand; ; 1 ** the Ang le © _ | 
ing, you will find the Solidity for the ſt 10 Quotient or Dimen- iy 
fion given ; which beipg Walde lied by gon of that Sp 3 
ber — divided. by (viæ. 4 or 15 the Product! is 221 
true Solidity fought; which, by Inſped oh only, 
decimally expreſſed: in Feet, Inches; Fart, & 2c. zecarding) to 
See. 8. which fee.. 
2. It ſometimes happens: chat a Diviſion of the 4th Purt of 

the Girt given, or Side of the Squ by either a or 4, 

will not bring the Numher of Inches and Quarter Inches whey 
the Limits or Compaſs of the Lable; then, in tis Cate, its 
needſul to divide the ſame by 8; in. order to find in —— 
tient, the 8th Part of the given Side in Inches, Cc. whoſe 
lidity for the given Length. in 1 err, Ec. NEA n in the Table 
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as above directed; let it be multiplied b. y the Square of 8, 
given Diviſor 5 04) the Product js likewiſe Dn the _ 
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Lara ge . ene $41 4 e 
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Let the Mean-Girt of a Piece of Timber be 33 Kant darker; 
thereof is 100 Inches for the Side of the Square ;;--and; let the 
2 of _— be 84 F ard How much Solid Tuber doth 
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The Length of a Piece of Timber is 260)Feet 23 and the 
Side of the Square 3+ ehen — * the Solid-Oontene? 
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appears to be 2 5 Feet, 4 I ; whoſe 4th Part, or Side of 
the Square-equa]. is 6 Fee e or N Inches: Now ſee- 


ing the Ath Part of '76*Inc hy id 29 which und on be 
Top ef the Table; and the given Length in h est tit. $f) 
the Leſt hind, you will find in the Aude of Meeting dhe $0- 
Iidity agreeable to the ſame (wiz. 92.7562) „iel de deing mul- 


tiplied by 16, the 89 as e given Ae 4.) the Pro- 
duct is 7484.0 099z- forthe compleat Sohdrty* fought, às above. 
3. In Example 3. Garg iven for the Side of the Square- 
"100 ie 


2 8 Feet 4 Na. Yes? Now ſeeing this Dimen- 
n i8 ſ great, that neither ith:Half, nor th Part: can be 
had in Me Fable; therefore; according to the ad Anticle-of the 


Rule its Bt-Partmuſt'betaken (u. 12 1 Inches) which being 
found on the Top of the Table, as before, and.underneathn 
the ſame Column, and oppoſite to the given Length (viz. 84 
Feet) on the Left- hand, 1s the Sum of the particu ar Solidities 
(viz. 91.148) according; f, the. Method preſcribed in the 20 
Article of that Rule in Ser, 9. which bein multiplied by 64, 
8 ven Diviſor (viz. 8) the Preduct ĩs decimal 

the compleat Solidity deſired' (via. 553 1 Feet) A 
mally, 3833 Feet, 5.8 Inches, for as aboue: 

4. In Example 4. there is given * the 4th Part of the Me 
Girt, or Circumferente, known allo: by the Name of the Side 
of the Squate-equal, only 34 Inches; which. is Jeſs· chan 6 Inches, 
the 1ſt e Tri err I N 2 the 
| Ide of of $:25. 5 Inches ' (viz. 10. 855 Inches) b ven 

| ect" (viz. 100): the Broduict is 10 K. 
wit — multiplied again, by the fed: Number, 999 0 
decimal Parts of a Foot, correſponding to one Solid- Inch (v1. 

ts „c.) the laſt Product (wz. 7.335 Feet, &c.) is the 
lidity ſought, whoſe Value, being — duodecimalh; 
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is 7 Feet, 4 Inches, 3 Thirds. In like manner, may all other 
Examples be performed, whoſe given Side is leſs than 6 Inches. 
See the 3d Article of the Rule * 7 5 
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I. The Reader may obſerve, that this Netw Treatiſe bf Solids 
is not only conciſe, but even conſpicuouſly remarkable for its 
Variety; ſeeing it ſhews the Performance of Queſtions five man- 
ner of ways, vir. 15 Vulgarly; 2h), Decimally; ah, Duo- 
decimally ; 4th, Taßtrumentalip; and $thh, Tabularly, or by 
Inſpection: All of them agreeable to one another; in folving 
and proving Examples, Cc. with all imaginable Plainneſs and 
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II. It may be alſo obſerved, that both the true and my 
way of meafuring Timber and Stone, is likewiſe diſcuſſed. 
illuſtrated by proper Rules, Examples, Explanations, &t. with 
a conciſe Method a zing alternately, the one into the other, 
by Analogy, or otherwiſe : As alſo, Reafons why the cuf 
way 2 meaſuring, tho' leſs exact, is more practically uſed than 
e Other. „  Tonagt i 9 
II. The Table and Rules preceeding, are ſo very excellegt 
in their Uſe and Application, that they diſcover accurately; 
lidities for all manner of Dimenſions whatſqever, whether: 
be greater oi leſs than thoſe exhibited in the Table 7 
which had been farther confirmed by Geometrical Reaſon and 
Demonſtration, if Space and Time had fo permitted. 
IV. If the ſmallneſs of each Column in the Table had but 
admitted of two or three decimal Places more in the Calcula- 
tion; then the Solution of each Example had attained ter x 
preateſt Perfection imaginable, eſpecially in all commenſurabl 
| ono" or Dimenſions given; but, ſeei otherwiſe, the 
Calculation being effected to four decimal Places onhy, the 
Table, notwithſtanding that Defect, will readily and accurately, 
diſcover Solidities in the way of Buſineſs, with all ima i 
Plainneſs aud Facility, without the Trouble of thoſe large and 
voluminous Fables now extant; whoſe tedious Calculations 
duodecimally, in their many Degrees, Terms, and Denomina- 
tions, ſerve rather to amuſe than inſtruct, 2 | 
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T ET che young Surveyor ſet down their Number and 
| Dimenſions, as in the following Columns, and then find 


their Contents, as already taught; and et that down againſt 


each Tree, as under, according to the following Scheme. | 
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N. B. The Reader, upon due Examination, will find the 0 
ticular Contents of this Scheme, ſo agreeable to the Tables them. 
ſelves from which they are abſtrafted, as well as the Perform- 
ance by the Pen only, that the Difference between one another 

is awithin lefs than 10000 Parts of an Inch; which is ſo incon 
© faderable in the way of Buſmeſs, that it is not worthy Obſerva- 


tion. 
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N ſeveral Treatifes u upon Solids, dub b ; 
wr particularly, thoſe of Mr. Hoppus and Mr. Wor gan, I find 

at neither of them are unworthy of Eſteem, with regard to 
their ſeveral Methods, &c.' but their endeavouring to raiſe them- 
ſelves a Name or Character, by way of Reflection or Diſp 
ment, ſeem to me, no ways Ni eſpecially, Do we 
conſider, that no Perſon profeſſing any of the Liberal Arts and 


Sciences, and. appearing in print, on t to be ſlighted for his 


— and good Intention to the Public, provided his Works 
pear to be truly genuine; though, perhaps, not with that 
Finenel of Style Lat Aptneſs of Ex as ſome others; yet; 
nevertheleſs, ay, this Author ma y Claim from the Public, 
not only the Fruit Nof his Labours, ren even alſo, due Eſteem and 
Reſpect, ſeeing no Man can act beyond the Talent he poſſeſſes. 
From theſe Conſiderations, we may rationally infer, that 
when Epiſtles to Books of this Nature, conſiſ of cringing Apo- 
logies, and frivolous Excuſes, they are fo far from augmenting 


the Credit and Worth of the Author, that they are rather the 


means of diminiſhing his Character; mw „in the Judgment of 
the Learned, nothing can appear more ab urd, impertinent, and 
uſeleſs, than ſelf Encomiums of this kind, to any thing that is 
valuable: For if the Author has, inſerted nothing but what is 
true and genuine, and has advanced ſomething: new, it cannot 
be denied, but that the Obligation is due to him from the Pub- 
lic, and not the contrary, as ſuch Epiſtles ſeem to imply. I am 
ſure, in all Caſes of perſonal Information, the dr always 
looks on himſelf obliged” to · the Teacher, not the Teacher or 
Tutor to the Learner; and why this Method of conveying uſe- 
ful Knowledge by Books, ſhould not be the ſame is altogether 


unaccountable; — if it be conſidered, that the com- 


municating any Secret by the Preſs, is 4 way abundantly more 
generous; becauſe more univerſally uſeſul, not only to the Au 
thor's moſt” intimate Friends, but even likewiſe to many others 
that are intirely remote from his Knowledge or Acquaintanes,i»': 


2 I know 
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I know, in moſt Prefaces or Introdufttons, it is not only uſual 


but even ſometimes, negdful, for the Auk to give particulat 
Deſcriptions of the Nature · ind ry 0 the Subject; yet, 
2 this ma n elf- ommendation, Sc, 
becauſe the Work when ev orted with Fruth, 


Reaſon, und Demonſtration, its; due un juſt 


Efteem from . a_ahe and ge Reader; but when 
otherwiſe, it is in vain to expect t by flattering Inſi inuations, 9 

denten the Reader cannd? be ſuppoſet ts faſpend- hit Jadger en, 
and believe that Truth and F Abood are — in db Na- 


ture; or that which is erroneous and imperfect is directly other. 


wiſe, merely becauſe the Author's Prefatr intreats that Favour: 
Much leſs can the greateſt of Performances be honourabl 141 
ported by ſlandering or defaming thoſe of others ; ſeeing be mid 
needs be foolilh' th that brags much, either what he wWill de, or 
what he ſhall have: For, if what he ſpeakss of fall not out a0. 
cardingly, then will the World mock, him with Deriſion and 


Scorn; but if otherwiſe, he ſhall at beſt be reputed a vain- glorious 


Boaſter and unwiſe; beſides it is in —_—_— becauſe eyery 
Work proves itſelf effectually, to be either warthy or unworthy, 
— the Errors of the Preſs, are few Books 
wholly exempt from them, in a greater or le — an 
Author has hard Meaſure, if his Work is condemned on their 
Account; but where there are no other Faults, there ate ſome 
(judicious Readers, as they fancy 3 who for the [os rw 
of the Deficiency or Ruperſſuity of a Letter, F 
_ — hunger Curs over their Viands) A tho! at 22 
are repleniſhing their empty Pericranies, with 
the che lend rops of the Author s Induſtry, which they are 
ſcarce 1 enough to underſtand, much leſs to correct 
or amend. 
3 am _ pprehenſive, I ſhall be blamed by ſome for pre. 
he Protitioner, the Knowledge and Uſe, not only 
_ the — Table, newly calculated, but even alſo, certain 
Parts of Vulgar and Decimal Arithmetic ; eſpecially, ſo far as 
only the four initiating Rules, with the Extraction of the Squares 
Root, as the beſt Introdugtion to Subjects of this kind; ſeeing 
when once learned, my Surveyor may proceed with 
Boldneſs, Certainty, and E ition, when he. is Shocks en- 
abled to aſt ables of this kind, as above, by 


hinted ; Which ſeem to be the only Cauſe, why the ingeniou 
Authar of: the Book, entitled, Surveying Improved, &c. has be- 
Kae chat Eſſay with a ſhort Syſtem of Arithmetic ; to which i 

ra annexcd the Extraction of the Square - Root, and its * 


- 


reaſon they may be ſubject to the Errors of the Preſs, as beſore- 


r — WW „ . 


E Es ” Trains: 


decimally performed, they can be of no Validity; ſeeing its Ve- 
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As concerning Objections pl ya an 


— is undeniably evident, and its Conſtru ion, as well as 
Application, ſupported with the greateſt Reaſon and Demonſtra- 
tion; which ſhews that Solidities of this kind, may be readily 
found, with all imaginable Exactneſs and Accuracy, as well as 
Plainneſs and Facility ; ſeeing the decimal Parts of any Solid- 
Content may be immediately expreſſed duodecimally, in Inches, 
Parts, &c. by Inſpection bale; and, as ſuch, muſt be abundant- 
ly preferable to Dugdecimal alculations, which contain ſo many 
troubleſome Names or Denominations ; eſpecially, when we 
conſider, that there is not, nor can be any Fraction invented ſo 
eaſy to work as the Decimal, becauſe fo like an intire Number, 
for there is the ſame Increaſe of the Places and Values in theſe, 
» | n Integers, appearing even from the Nature of the Table 
ztlelf, | 

In brief, tho? I believe this Effay to be the o = one of this 
kind extant, with regard to its mai ooh and Compleatneſs, 
as well as Variety and Conciſeneſs; yet I ſhall readily yield the 
Laurel to any Author, that ſhall happen to improve the ſame, 
by ſomething more excellent of his own ; ſeeing Emulation in 
Arts and Sciences is no ways to be contemned, when they ge- 
nerouſly and honourably act, without Slight and Diſparagement 
to any of their Inferiors, who may happily give them an Idea 
or Apprehenſion of the ſame : Therefore, hope that this (at 
leaſt) inay be the means to incite, without Slight or Reflection, 
a more ingenious Pen, in order to the farther cultivating and 
improving ib uſu! a Part of Learning. 

Having thus far, for the Satisfa&ion of my Reader, ſhewn the 
Nature and Quality of this Subject, with regard to the eſſential 
Parts, J ſhall now intipely leave it to the Cenfure of the Public; 
not doubting, but if worthy, it will meet with the Approbation 
of the Impartial and Judicious ; but if otherwiſe, neither them 
nor I can reaſonably its Advocate: However, I ſhall never 
be inclinable to build myſelf a Reputation on the Ruin of others; 
leeing a Jewel of an intrinſick Value, after Probation, will na- 
wurally and adyantagioully they itſelf, 
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SECT. II. The Table explained 5 _ 
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the Improvement of their Excellent 
_— ſhewing the beſt and cheapeſt 

ethods of making Cyder, &c, By Wi 
Ellis, and others, 25. 

Conduct of a Married Lite- Laid down in 
a Series of Letters, written by the Hon, 
123 Suſannah Seymour, to à yo 

ady, her Relation, 2 Vols. 12. Vol. 
1. On the Means of obtaining Happt- 
neſs in the Married State. Vol. 2: Con- 
cerning the proper Care and Manage- 
ment of Children, from Infancy, through» 
out their Education. 

Complete Guide to all Perſons who have 
any Trade or concern with the City of 
London, and Parts adjacent, containing 

the Names of all the Streets, Squares, 

Lanes, Churches, Chapels, Meeting» 

Houſes, Companies Halls, Names and 

Abode of Merchants, Lift of Carriers, 

Kc. 13. 6d. | 
Congreve's Works, 3 Vols. 12m 
Compleat Houſewife, 8 5 8. 


Cooke's Terence, 2 Vols, 12% 6m 


Croxall's Novels, 6 Vols. 7220 
———— ZEſop's Fables, 12mo 


Cruden's Concordance of the B.ble, 4/8 * 
Crouch's Rates, 2 Vols, 8ve 


1 
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Geelleut Puhs, ile Sayings, witty "Chartibivd's Figack Exerciſes. * - F 


Chambers's Dictionary, with the Supple- 


Collection of Voyages and Travels, 4 Vols, | 


Deſcri; 
Diſtreſ 


oc the {in Gentlemen's and 

D ſmag's. Methodical Accompt- 
Book "for the Pocket, in a Form entirely 
new, and in the Order of Time through- 
out the Year; ſo contrived as ta anſwer 
every Man's Purpoſe, and enable him 
(without. Trouble} tq keep a regular and 
exat Account in a ſmall Compaſs; 
with many curious Particulars uſeful for 
all Perſons, publiſhed Apgually, 3 s. 6d. 
be careful to have Baldwin's. 

Dalinda 3 or the Double Marriage : Boing 
the genuine Hiſtory of a very recent an 
intereſting Adventure, addrefſed to all 
the young and gay of both Sexes, 4 4. 

Daniel on Cuſtoms, Folio. 102. 

Davis's Laws of Bankrupts. 

Derham's Phyfi.o and Aſtro- Theology. 
$80, and 2 Vols 18 

Devil on Crutches, 2 Vols. 12m 45. 

Deſcription of the Picture, Statues, Buſto's, 
Baſſo Relievo 8, and other Curioſities, at 
the Earl of Pembroke's Houſe, at Wil- 
ton. Second Edition, a 3. 6d. 

Deſcription of the firſt Diſcoveries of the 
ancient City of Heraclea, near Portici, 
a Country Palace of the King of the Tre 
Sicilies. In two Parts. 

Deſcription of 300 Animals, bas 34. 

Diſſertation on Parties, $vo 

Diſtreſs'd Wife, a Comedy, - Mr. Gay, 
$00, 2d Edition, 15. 6d, 

The following Claſſicks of Davidſon's. 
1. The Works of Horace, with a literal 
Tranſlation in Engliſh, and illuſtrated 
with explanatory Notes, for the Uſe of 
young Gentlemen. In two Vols. 8 vo. 
Price 10s. 2d Edition.— a2. The Works 
of Virgil, with a literal Tranſlation and 
uſeful Notes for the Help of Learners, 
In 2 Vols. $vo, Price 10 6. 3d Edition. 
-:. Ovid's Metamorphoſes, with a lite - 
ral Tranſlation and Explanatory Notes. 
2d Edition. Price 5 8.—4. Ovid's Epiſ- 
tles in the ſame Manner. Price 38. 6d. 
2d Edition.— 5. Phædrus's Fables, with 
a literal Tranſlation and Explanatory 
Notes. Price 286. 6d. 2d Edition. All 
the ahove Editions of the Claſſics, are 
very uſeſul for young Scholars, and 
adapted to make the Reading of them 
entertaining and, profitable. 

Don Quixote, made Engliſh by Jervis, 
2 Vols. 47, and 2 Vols. $99. 

Motteaux's, 4 Vols, 18 

Dodſley's Collection of Poems, 4 Vols. 
1299 12. 

Dodd s Beauties of Shakeſpear, 2 Vols. 127 

Drelincourt on Death, 8 

Dryden's Virgil, 3 Vols. 12919 

Select Poems, 2 Vols, 1 mo 

7 — Plays, 6 Vols. ins 

———— Juvenal, 120 


3 Fables, 12mg 


Du 


: 


| 
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den und ee 
, 8 and 166 
Mp Are ph By a Lady, - Written at 
Defire 
following Heads, | uriofity, Reflection, 
Vanity, Knowledge, Reputation, Aps+ 
uſe, Cenſure, Inſinuation, — 
odedy, Chaſtity, Complacence, 
quaintance, Friendſhip, Elegance, Fru- 
gality, Employment, Virginity, Mar- 


Triage, Education, Authority, Widow- 


hood and Religion. Fr. 13. or 104. 4 


Dozen. 
Duncan's Czfar's Commentaries, Fal. and 
2 Vols, 8 
gie, 1 
Dyche's Ditiaary, & 8% be, * 
— —— Spellivg Didionary,” 1s. 6d. 
——— Spelling, 2 
EC Guide to the Engliſh Tongue. 


Echard's Gazeteer, 120 


24 $ Theſaurus Rerum Eecleſiaſticarum, 


Eis s Modern Huſbandman, 8 Vols. 4 
— — Compleat Sytem of Improvements 


made on Sheep, Graſs-Lambs, or Houſe- 


Lambs, &c. or, The Country Gentle - 


man's, "the Farmer's, Grazier's, Sheep» 


. Dealer's, and the Shepherd's ſure Guide, 


neceſſary for all Perſons concerned in 
buying or ſelling of Cattle, in a large 
8vo Volume, bound in Calf, 5 4. 


Ellis's Agriculture Improv'd, 8 
England's Gazetteer, 3 Vols. 1- mo 91. 
Epiſtles for the Ladies, à Vols. 8% and 


12970 
Amiliar Letters on various Subjects of 
Buſineſs and Amuſement z written in 
a natural eaſy Manner; with a View, 
chiefly, to form the Style of the younger 
Part of both Sexes ; and, by conveying 
Entertainment with moral Inſtruction, 
to inculcate in them an early Taſte for 
Epiſtolary Correſpondence ; intended 
likewiſe as Models on which may pro- 
rly be formed all Kinds of Letters 
for the Uſe of thoſe who are deſirous 
writing correct Engliſh and good Senſe 
on every Occaſion. 
fax, To theſe are added, The different 
Forms of writing Meſſages on Cards, 
12mo 3d Edit ¶ Mr, Hallifax's Letters have 
been received into many of the moſt con« 
fiderable S-hools in England: They are 
inſtructive and eaſy Exerciſes to tranſlate 
into the French and Latin Languages. 


Farnhorow's — I 2m⁰ 
Fair Greek, 
Feaſts and Faſts is of the Church, with Cuts, 


$vs 


Female Quixote, 2 Vols. 12mo 6 x. 
—— Fables, 8 55. 
Fielding's Adventures of Joſeph Androws,. 


a Vols, lage 61. 


Ficlding's 


Lord; under the 


By Charles Halli- 
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8 's Hiſtory of Tom . dr 
| | Faye Simple, 2 Vols. ? 
Amelia, 4 Vols. r2mo 

* Fitzoſborne's Letters, 8⁹ 8 
Ficher's Arithmetic, 226 
Felicia to Charlotte, containing a Series of 
; he moſt intereſting Events, interſperſed 
e with Moral Reflections ; chiefly tending 
2 © to prove, that the Seeds' of Virtue are 
-. implanted in the Mind of every reaſon- 
© able Being, in 2 Vols. 3d Edition, 6 s, 
Felton on the Claſſics, 1:mo : 5. 6 d. 
iſher's Young Man's Companion, 1260 
itzgerald's Terence, 8vo 
— — Martial, 8e 
Francis's Horace, 4 Vols. 127% 12 5 
Friend's Emmenologia, &c. 
AY's. Poems, 2 2 Vols. 12950 
—— Fables, 2 Vols. 
Garth s Ovid's Mecarmorpholes, 2 Vols. 12m0 
— Diſpenſary, 2mo _ 
Gentleman Inſtructed, 2 Vols. 12mo 
Geography for Children, 1270 
Gibſon's Treatiſe on the Diſeaſes of Horſes, 
Gibſon's (Bp.) Pa!toral Letters, 120 
on the Sac-ament, 120 
Gill Blas, a new Tranſlation, by the Au- 
* thor of Roderick Randum, adorn'd with 
thirty-three Copper-Plates in 4 Vols, 
Set. 8. 
Siffard's Caſes in Midwifery, 8 v 
Gordon's Geographical Grammar, 8 53. 
— — Tacitus, 5 Volts. 12m0 15 6. 
Do verneſs, or Female Academy, 1 5, 
renvell's Rudiments of Phyſick, 8 58, 
Gradus ad Parnaſſum, 8wvo 
ray's Poems with Cuts, 4t⁰ 
Great Importance of a Religious Life, 120 
Grandeur and Declenſion of the Romans, 
2 Vols. :2m0 
Greenwood's Engliſh Grammar, 12m 24.69. 
Guardians, 2 Vois. 12mo, and 2 Vols, i ge 
Aller's Phyſiology, 2 Vols. 8 vo 
Hall's (Bp.) Satires, 120 
Hallifax's Advice to a Daughter, 12710 
Hanway's Travels, 2 Vols. 4 
Harris s Diſeaſes of Infants. 
Harris, John, on the Globes, 12-0 
Harriſon's Houſekeeper's Pocket Book, 
12 25. 6d. 
Hatton' s Merchant's Magazine, 4to 
Comes Commercii, 80 2 b. 
Hawney's Meaſurer, 2120 
Hervey s Meditations, 8 and 12⁰ 
——=$ Theron and Aſpaſio, 3 Vols. gs. 
Hill on God and *ature, 1 Vol. 4 
—— Arithmetic, 8 
Higory of the Holy Bible, contained in the 
Old and New Teſtament. In which are 
inſerted, the Occurrences that happen- 
ed during the Space of about four hun- 
dred Years, from the Days of the Prophet 
Malachi, to the Birth of our Bleſſed Sa- 
yiour, and that have been omitted in all 
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ture. The whole illuſtrated with N 
. explaining ſeveral difficult Texts, and 


Hiſtory of the Life of Peter I. Czar of Mor. 


» . ha * 


* * 
* 


or moſt of the former Works of this 


reconciling many ſeeming Contradition 
in the Tranſlations, as well Engliſh ag 
others, of the -Sacred Scriptures, By 
Laurence Howel, A. M. In 3 Vols, 
8 adorned with 150 Copper Plates, 


covy, adorn d with Cuts, 2 Vols. Bro 
10s. 3 Vols. 12m0 78. 6d, 

—- — of the Life of the Empreſs Kathe- 

rine, 2 Vols. 8 10 f. n 

of Norway, Folio 

of Lucy Wellers, 2 Vols. 62.1 

of Prince Eugene, 12 31. 

——— of the News of Marlborough, 1255 


$, 


of the Conqueſt of Mexico, 2 Vols, 
820 10 #, 
— —— of. Betſy Thoughtleſs, 4 Vols. 12my 
— -— of Jack Connor, 2 Vols. 12mobz, 
——— of Jemmy and Jenny Jeſſamy, 
Vols. 12mo 95. 

Howell's Familiar Letters, 8% 51. 
——— Medulla, ors Hiſtory of England, by, 
Hobbes's Works, Folio © 
Hoadley's Accidence, 8% 15. 6d, |, 
Horſeman's Notes and Obſervations on the 


Fundamental Laws of England, 12mo 21. La 
H »ppus s Meaſurer, 8 2 1. 6 d. 4 
H-yle's Games at Whiſt, Picquet, Qua- L; 

drille, &c. compl-te, 11th Edit. 35, Le 
Hudibras, 1868 25. 6 d. a 
Hutchinſon s Ideas of Beauty and Virtue, L i 
Hubner's Geography, 12 35. 7 

Huxham on Fevers, 8 4 s. 6 d. * 
Hunter's Obſervations on Tacitus, 858 L r 
Hume's Principles of Morals, 1250 34. 47 
——— Political Diſcourſes, 12mo 3. 10 
Philoſophical Efays concerning Lif 

Human Underſtanding, 12 31. —”— 
——— Eſſays Moral and Political, 1205 3. *. 

Acob's Law Dictionary, Folio Lite 
J James's Preſages of Lite and Death, do Liv 
—— —— practice of Phyfic, 2 Vols. $09 ak 

Engliſh Diſpenſatory , 80 155 
Illuſtration of the Holy Scriptuies, by Note $ 


and Explications of the Old and New 
Teſtament, printed on a large beautiſu 
Letter, and ſuperfine Paper; in whic 
the uteful Obſervations of Commentator! 
are taken Notice of, the different Tran 
lations of the Bible into various Lan 
guages examined, to illuſtrate and ex 
plain difficult Texts ; ; the Writings 0 
the moſt learned Men conſulted and ap 
plied, and ſuch new Notes added, as Wi! 
greatly explain the Holy Scriptures 
Publiſhed in Three-Penny Number 


„ % ©* 


Independent Whig, 4 Vols. 12m 


d 


Ingram on the r. 


"= . * 


Enpet's Roman Antiquities, 8v9 


F Ken's Retired Chriſtian. 12% 12. 
irby's Doctrine of Ultimators, 440 

« Kettleby's Receipts in Cookery, 32. 

10 Klimiys's.. Journey to the World under | M 

* Ground, 1a 3. 

7 | Knap's Plalms and Anthems in 4 Parts, 

x 6th Edit. 33. n 

| — New Church Melody, 2 Edit. 35.69. 

5 Ady's Companion in two Vols. with 


Cuts; containing upwards of three 
Thouſand different Recęipts in every 
Kind ot Cookery, and thoſe the beſt and 
; moſt faſhionable ; being four Times the 
Quantity of any Book of this Sort, &c. 
To which are added Bills of Fare lor every 
Month in the Year, alſo Directions for 
Brewing Beers, Ales, &c. making all 
ſorts of Engliſh Wines, Cyder, Mum, 
Metheglin, Vinegar, Verjuice, Catchup, 
&c, with the Receipts of Mrs. Stephens 
for the Stone; Dr. Mead tor the Bite of 
a Mad Dog; the Reccipt ſent from Ire- 
land for the Gout ; Sir Hans Sloan's Re- 
ceipt for ſore, Eyes, and the Receipt for 
making Tar Water, 6th Edit, 2 Vols. 
6 5 | 


$. | 
ndlords and Tenants Law, 12mo 3 5. 
ady's Library, 3 Vols. 12mo 
Laboratory, or School of Arts, 2 
* Nett Duties, 3 3. 6 d. 
mery on Foods, 12mo 
L'Eſtrange's Joſephus, Felis 
Leybourn's Trader's Sure Guide, 12m 
13. 6 d. | p 
Leadb<tter's Royal Gauger, 8 7s 6.d, 
Letters from ſeveral Parts of Europe and 
the Faſt, 2 Vols. 8 105. | 
Le Dran's Obſervations in Surgery, 8 55. 
——— Operations Ditto, with Cheſelden's 
Remarks, 8 65. | | 
Life of Staniſlaus King of Poland, &c, 
— of Oliver Cromwell, 12mo 34. 
—— of Archbiſhop Tillotſon, 8vo - 
Littleton's Dictionary, 4to 
Livy's Roman Hiſtory, 6 Vols. 80 
Locke's Works, 3 Vols, Folia 
——— on Human Underſtanding, 2 Vols. 
vo 8 3. ; ; | 
——— Epiſtles, 40 
London and Country 
53. 


Vols. 


Brewer, 8 vo 6th Edit. 


Magazine, from the Year 1732, to 
the preſent Time, or any ſingle Month 
to compleat Sets. Price 6d. each. 

——— Spy, 120 7 5 

Love of Fame, the Univerſal Paſſion, 
12m 1 . 6 l. 

Lucas on Happineſs, 2 Vols. 8 1058, 

Ludlow's Memoirs, Folio wr 

Artin's Didiobary; 8v0 65. 


————— Virgil, 2 Vols. 8v0 12 5. 
Mather's Young Man's Companion, 12m, 


——— Philoſophy, 2 Vols. 8% 125. 


Maitland's' Hiſtory of London, 2 Vols, Fol, | 
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' Malcom's Book-keeping, $vo 


/ Manners, tranſlated from the French, 12m 

Maintenon's Letters, — G 

Maintenon's Lite; vamo 3 . 

auriceaus's Midwifry, 8 5 x, 

Mead on the — 8⁰ 

—— Monita Precepta, Ditto, in Engliſh, 

— Medica yore Dink, Englich Ft 

— on Poiſons, 8 | ; 

— de Variolis & Morbilis, $vs 

—— Ditto, in Engliſh, 8e 

—— de Imperio Solis- & Lunæ, 80 

— Ditto, in Engliſh, 8 

—— on the Scurvy, 8 

Medical Chirurgical and Anatomical 
by Laurence Heiſter, M. D. 40. with 3 
Preface by P. Shaw, 211. 

— — — 6 Vols. 12mo 21 8. 

——— Ditto, abridged by Lewis, 2 V 
N b d4 n ols, 


* 


- 


Miege's State of Great-Britain, $vo 68. 

Melmoth's Pliny's Epiſtles, 2 Vols. 8 88. 

—-——— Cicero's Epiſtles, 3 Vol. 8 158. 

Medulla Medicinz Univerſaz, 125. by 
Theobald, 33. 6d. 

Memoirs of Charles Goodvile, 2 Vols. 


Middleton's Life of Cicero, 3 Vols. 8 x52, 


| ——— — Works, 5 Vols. 8 25 s. 


Milton's Proſe Works, 2 Vols. 4to 
———— — Paradiſe Loſt, and Regain'd, by 
Dr. Newton, 3 Vols; 470 5 

— Ditto, 4 Vols. 80 

— — Paradiſe Loſt and Regain'd, 12 
Miller's Gardener's — BA " 
Ditto, Abridged, 3 Vols. 8vo 182, 
——— Gardener's Kalendar, $vo 4. 
Moore's Intereſt, 80 j 

Moffet on Food, 12mo 

Moreland's Vade-mecum, $v9 


- 


Vols. Folio 

Moliere's Plays, French and Engliſh, 10 
Vols. 12mo 

Mother Gooſe's Tales, 12 1. 6 d. 


Muſeum for young Ladies and Gentlemen, 
Price 15, | 


Ature Diſplay'd, 7 Vols. 8, and 7 
Vols. 12mo 215. | 

Nelſon's Feaſts and Faſts, 8 $* a 

——— Feſtivals abridg'd, 12mo 7 45 


Devotions, 12mo 2. 6 
Nettleton on Virtue, 86 s 
Newberry's Pocket Dictionary, 8 
Newton's (Sir Iſaac) Tables of 
Leaſes, 12m. with Tables of Intereſt, 23. 
New Manual of Devotions, 1290 35. 
— Week's Preparation, 2 Parts, 12mo 
— Preſent State of England. In two 
Pocket Vols, publiſhed under his Ma- 
jeſty's Sign Manual, .6s. \ 
—— Hiſtory of England, by Queſtion and 
Anſwer, with 32 neat Copper-Plates, 


12-0 Sth Edit, price 38. 6d, 
kx, Wo + is New 


Moll's Syſtem of Geography Improv'd, a 


Muſe in good Humour, 2 Vols. 12mo 6s. 
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die Roman Hiſtory, by Queſticn and An- 
Copper · Plates, 12 


* 


"on "2b? 

= Anſwer, ; 6d. 

—— Critical Review of the Publick Build- 
ings, Statpes and Ornaments, in and 

* about London and Weſtminſter, 2d Edit. 
13. 


+ Buet-Cracker : Containing 
Jokes, Epigrams, &c. 15. 
Vidii Meiam. in uſum Delphini, 8 
! Ovid de Triftia, Engliſh, 1a 
Art of Love, 120 | 


. ell's Telemachus, 2 Vols. 127 
DB Fe, 12m 15. 64, 

| Idenburgh on Exchanges, 4 
Ophimaches, or Deiſm revealed, 


with 36 neat 
dition, 3 1. 6d. 


2 Vols. 


ams Ca. 5 
| FS we Remarks on the Hiſtory of Eng- 
land, 9 $4 
fle's Political Tracts, 8 5 6. 
Orrexy's Pliny's Epiſtles, 2 Vols. 8vo 125. 
lladio Londinenſis, by Salmon, 4to 
Pantheon, by Tooke, 3 3 s. 6d. 
Pamela, 4 Vols. 1290 12 5. 
toun's Practical Navigation, 8% 5 8. 
arliamentary Regiſter, 8 62. 
Peer's Companion for Youth, 13. 
erfian Letters and Turkiſh Tales, 2 Vols, 
re Williams's Reports, 3 Vols. Folio 
Philoſophical Tranſactions abridged, to the 
Year 1744, in 9 Vols. go 
Phillips's Grammar, 
Paſtorals, 12m9 
Pioys Country Pariſhioner, 12m 11. 6 d. 
Pitt's Virgil, 2 Vols. 12mo 5 5. 
Pineda's Spaniſh Dictionary, Folio 
Pilkington's (Mrs) Memoirs, 3 Vols, 120 
Pilgrim's Progreſs complete, 8 5:5, 
Plutarch's Lives, 9 Vols. 1226 
Polite Tales, Fables, Riddles, Stories, Epi- 
taphs, Letters, &c. in eaſy Proſe and 
Verſe, with other Leſſons of Morality 
_ equally inſtructive and entertaining for 
little Maſters and Miſſes, adorned with 
Sculptures, Price Bound and. Gilt 6 d. 
defign'd as a pretty and uſefu} Preſent for 
Children. | 
— Companion: Containing Eſſays on 
various Subjects, illuſtrated with Paſſa- 
ges from the moſt excellent Poets, Ora- 
tors, Philoſophers, and Hiſtorians, In 
two Packet Volumes, 63. 
Pocket-Companion for Oxford : Contain- 
ing an accurate Deſcription of the Pub- 
lick Edifices, the Buildings in each of the 
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Hiftlory of Greece by Queſtion and | 
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Tracts on the moſt important Sybje 
Religion; with an Appendix aud Po 
ſeript, and ſome Account of the Author, 

Written by Himſelf, 2 Vols. 10. 
Pocket anion, and Hiſtory of Free 

\ Maſons : containing their Origin, Pr 
greſs, and preſent Fry an aka 
their Laws, Conſtitutions, Cuſtoms, 

Charges, Orders, .and Regulations, for 

the InſtruQion and Conduct of the Bre. 

thren, &c, and a ſelect Number of! 
and other Particulars, for the Uſe of 

Society, 32. 8 
—_ — Opera, being the Second Part of 

the Beggars Opera, by Mr. Ga | 

38. Price gs yy f * 
Poems by Eminent Ladies, 2 Vols. 120 6 f 
Pollnitz's Memoirs, 5 Vols, 12mo 
Pope's _ ro Vols. ſmall.12»0 

| orks, 9 Vols. large $w, 

Vols. ſmall $20 * f * 
——— llad and Odyſſey, 11 Vols. 12 
Potter's Antiquities, 2 Vols, $vo 104, © 
Pomfret's Poems, 2mo 
Prior's Poems, 2 Vols. 12mo 
Pringle on the Diſeaſes of the Camp, Soo 
Preſent State of Europe, 8% 61. | 
Preceptor, con'aining a general Courſe of 

Education, 2 Vols. 8% 121. 
Practical Farmer, in two Parts, 8e, 3. 
Pretty Books for Children, or an eafy dae 

to the Engliſh Tongue, Price 6d. © 
Price's Britiſh Carpenter: or, a Trea'iſe on 

Carpentry : Containing the moſt conciſe 

and authentick Rules of that Art, To 


Roy 


| 


: 


| 


| 


which is acded, a Supplement, containing ant; 
Palladio*'s Orders of ArchiteQure, with 3 
the Ornaments of Doors and Windows, Vols 
proportion'd and adjuſted by Diviſions on bag: 


Scales ; together with the accurate Curves 
of their Mouldings, and their Application 
to Uſe. ; 

Having peruſed this Treatiſe of Carpentry, 
compliled by Francis Price, we think it 4 
very uſeful and inſtructive P.ece. agd wp 


mh 


ſuch, recommend it to every ons 
cerned in Works of that Kind. N. Ha 
3 John james, James Gibbs, 4# 


73. . 

Puffendo:f's Introduction to the Hiſtory of 
Europe, 2 Vols. 8 10s. 

Pyle's Paraphraſe upon the Epiſtlet, 2 Vol, 
3 vo | 


Uincy's Diſpenſatory, vo 

—— Lexicon, $9 
"Alcigh's Hiſtory of England, 2 Vols, bg 
Ramſay's Travels of Cy-us, 12mo 36 


| 


Colleges, the Gardens, Statues, Buſts, 
Pictures, and all other Curiotities, in the 


- Univerfity, &c. 12. 
Mr. Thomas Chubb 1 


Poſthumous V/orks of 


containing Remarks on the Scriptures ; 
on Mr. Warburton's Divine Legation of. 
Moſes ; the Authar's Farewel to. his 
Readers, comprehending a Variety of 


| Rabelais's Works, 5 Vols. 1290 

Rambler, 4 Vols, 12mo and 8 Vols, 18 
Reading*'s Life of Chriſt, 8 

| Rehearfal-at Gotham, by Mr. Gay, 1%. 

! Rev ew of the Rebellions in 1715 and 1745 
Remarks on the Advantages and Diſadvanty 


tagen of France, and of Create rug 


ih 


Sa. en 54 toil N 
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ay. I + n ö 


e 4 
BOOKS 
with reſpect to Commerce, and tb te 
other Means of «ncreafing the Wealth 
and Power of a State, 12m 5 hes 
oyal ſeſter 3 or, Cream of the + Being 
1 Rey of Jeſts, Puns, Jokes, KC 
By Martin Merry, Eſq; Wa- Froleſſor 10 
the King, of — Les | 
Robinſon de, 2 Vols. 1 54. 
Rollin's Antient Hiſtory, 10 Vols, 89. or 
12 Vols. ſmall 12m | n 
——— Roman Hiſtory, 16 Vols, 80 
—— Arts and Sciences, 4 Vols. 8 | 
—— —- Belles Lettres, 4 Vols. 1:mo 
Robertſon's Menſuration, 1:mo 
Rowe's Lucan,” 2 Lab. 1:00 
— Works, 2 Vols. 1220 
— (Mrs) Works, 2 Vols, 8% 
Letters from the Dead to the 
Living, 8%. or 2 Vols. 12m, 1 Vol. 1877 
Roderick Random, 2 Vols. 14. 4d Edit.” 
Wah humorous Frontiſpieces, 6s. 
Rule of Life, in ſelect Sentences, 12mo 3 5. 
Rofſel on Sea Water, 12 25. 64. — 4 
Almon's Univerſ:] Traveller, 2 Vols, Fol, 
or in Weekly Numbers, at 6 4. each. 
———— Modern Hiſtory of all Na- 
tions, 3 Vol. Foho 


* * 9 


* 


of ———— Chronological Hiſtorian, 2 Vols. 30 
Gazetteer, 12mo 

: Geographical Grammar, 8 6. 
cg diunderſon's Algebra, 2 Vols, 470 

| Shrevellii Lexicon, 8 61. | 
on &hool of Man, 12 31. | 
ile votch Preſbyterian Eloquence, 1 1. 
Ta leed's Sermons, 2 Vols, 8% 10s, 


Poſthumous Wor ks, 2 Vols. $vo $:. 

Shaw's Abridgment of Boyle's Works, 3 
Vols, 470 | | 

— practice of Phyfic, 2 Vols, 8% $5. 

—— Pariſh Law, 8 50, 

=—— Juſtice, 2 Vols. 8 

Sharp's Inquiry into the Pieſent State of 
Surgery, 8 41. | 

—— Operations in Surgery, 8 4 1, 

— Sermons, 7 Vol. 8 of 1:mo 

Stamefu! Sin, in 7 Sermons againſt Whor- 
ing, c. 

Saw*s Bacon, 3 Vols, 4to | 

daf ſbury's Characteriſtics, 3 Vols. 18. 

Sakeſpear's Plays, 9 Vols. 189 

————— Jituftrated, 3 Vols. 128 
derlock on Death, $v0 

on Judgment, 8 

——— On a Future State, 80 

on Providence, 8 

——— on Prophecy, 8% 51. 

——— on Death, 1220 


— Sermons, 2 Vols, $vo (by Dean) 


Set los, | 
Nedbegre's Practice of Phyfick, 2 Vols. 107. 
þ 15 tendan's Perfius, 125 


mat Way to know the World, with a new 
Let of neat Maps, 12 34. 
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ALDWING 


zir Ifhac Newton's Tables for ge. 
Purchafing of the Leaſes of Cathtdr . 
Churches and Colleges, according to the 


| ſeveral Ratey of Intereſt ; With their Cott- 
ſtruction und Vſe explaiy'd. Alt Table 
for Renewing and Purchafiag the Leaſes 
of Lanes and Houſts. Very beceffary and 
- uſeful for all Purchaſers : But efpeciatly 
_ thoſe who sre any Ways cdficerned in 
Church or College Lex'es. To whith are 
added, (by the late Biſhop of Chicheſter) 
the Value of Church and College Leaſes 
conſider'd, ahd the Advahtige tb the Le- 
ſces made very Apparent. To this Sixth 
Edition are added, Tables of Sitnple la- 
tereſt exactly computed, for one to twelve 
Months, and ſor one to ninety-one Days 3 
or a Quarter of a Year, at 3, 4't half, 4, 
and 5 per Cent, With Tables of Broker 
age and Commiſſion, a Table fheving 
what Intereſt is made per Cent. and per 
Annum of ' any Purchaſe, and a Table 
ſhewing the Number of Days between ady 
two in the Year, 22. 
Smollet's Don Quixote, 2 Vols, 44s 
Source of the Laws, &c. $+o 
Soenſer*'s Works, 5 Vols, 18 
SpeQators, 8 Vols, 86. 8 Vols; 14. arid 
8 Vols. 18mo 
Spirit of Nations, 8 
Stanhope's Thomas à Kemplis's Chriſtiaa 


Pattern, $mo, and 12m» | 
— — Parſon's Chriſtian Drectory, 8 


on the Epiſtles and Gofpels, 4 
Vols, 8 : 


— St. Auſten's Meditations, 8. 
12 Sermons, 80 


16 Sermons at Boyle's Lectures, 
8 


Stackhouſe's Hiſtory of the Holy Bible, 2nd 
Body of Divinity, Folie | 
Hardſhips of the Inferior Clergy, 


8 v 
Steete's Chriſtian Hero, 12 
Stephen Duck's Poems, 8 6 4. 
Sticliag's Virgil, 8 61. 
— Terence,  ;, 
Ovid's Triſtia, 8 3 f. 6 4. 
——— Perus, $v0 1. 
Cato, 12 1. 
- Florus, 8 48. 
a Eutropius, 8 2 Edit. 26. 6 & 
Phedrus, 8 6th Edit. 4 s, 
Corderivs, 12 11. 6 4. 
Catech ſmus, 12% 1 8. 
| — —— — Latin Grammar, 9 6d. 
 ———— Engliſh Grammar, 8% 6 d. 
| Copy Book, 6 d. 
—— —— Rhctorick, 44. 
| Pantheon, 15. 6 d. 
Swift's Works, 13 Vols. 3, and 14 Vols, 
180 
3wi'zer*'s Water. Works, Arty 


| 
, 
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ney on Goygnment, 2 Vols, 3 102, 
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HI Life sud firange ſurpriziag Ad- 
ventures of Rubinſon Cruioe, of York, 
„ who lived eight and twent) 
ears alone in an uninhabited Ifland on 
* the © Coaſt of America, near the Mouth 
of the great River Orooneque, havins 
deen caſt on Shore by Shipwreck, whete- 
in all the Men periſhed but himſelf, With 

f an Account how he was at laſt as ftranee- 

"Jy delivered by Pirates. In Two Volumes, 

_ +? Adorned with Cuts, The 11th 

. i Edition. Pr. 54. Bound. 5 7 

The: London and Cuntry Brewer. Con- 
taining Direct ons tor Brewing all S erte «1 

alt, Liquors; and preſerving them both 
the Caſk and Bottle, 6th Edit. 80 5 :. 

The Royal Piaſter, curiouſly printed, (witl: 
the Lite of King David prefixed) and the 
"uſeful Proveibs and wiſe Sayings of King 
Solomon ; end at the Bote m of ech 

Page rational Meditations; on moral and 
divme Subjects; 3nd at the Beginning o. 
each Pſalm. an Explanat ion thereot and ity 
Beauties. Pr. 10 4. bound. 

The Royal Battled re 3 or, firſt Book for 
Children to learn their Letters and Figures : 

Adorned with twenty-four Cuts, and Ex. | 
planations. Ft. Two: pence, neatly gilt 
and glaz d. 

The Royal Primer ; or, an eaſy. and pleaſant 
Guide to the Art of Reading: with ſuit 
able Morals and Reflections. Embelliſhed 
With twenty-leven entertaining Pictures. 
Pr. 3 4. 

The Practical Farmer, or Hertfordſhire 
 Huſbandman z containing many new Im- 
provements in Huſbandry, 4th Edit, in 
td Parts, Pr. Is, 

The Practical Farrier, a conection of Re- 

ceipts for the Cure of Diſte-npers incident 
| to Horſes and ail other — zd Edit. 
Pr. 15, : 

The Library of the Law, 1 200 

The W-y to be Wiſe and Wealthy, recom- 
mended to all: Applied more*particular- 
ly to the ſeveral Circumſtances and Con 
ditions of the Gentleman, the Scholar, the 
Soldier, the Sailor, the Tradeiman, the 

-Artificer and the Huſbanoman, by a Mer 

chant, Pr 15, 

The Young Lidy conducted from her leav 
ipg the Schuol to her entering upon the 

; World, Pr. 31. 

Tatlers, 4 V*is, 120. and 180 
Tales of the Fairies, 3 Vols. 12mo 
Terr Filius, ' 2-0 i 
© Terengii Comcediz in Uſum Delp. 8 

by Patrick, 2 Vols, 8 0 

Temple ot the Muſes. 12m0 . 

Telemachus in French, by De Maizeaux. 
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"4 | 2285 Printed fot; and Sold by 5 wit , 2 
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| to ths. Time.of the Death bo tag rid 
Wich an Account of der o * 
de Co 
peror a 
. Vols, $00. 10 5 4 8 
Thomplon' „ Woh, 4 von. 1286 
— Serfons, 12 
3 Travels; 2 Vols; ny 


72 


Thorley on Rees; % x y 
T. llotſon's Works, 3 Vols. Paths. 3 
————b+ Sermons, ,12 Vols. 808 6 


— Ft, ts Vl. r © 
T rbuck's Debates, 22 Vol's: => + 
Tour through Great Britain, 4 Yay, 12680 
Trapp? s Virgil, 3 Vol — 12.00” 
Tull“. Huſbandry, 8 SR”... 
Torkiſh Spy,” 8 Vols. 12 - * 
arents's Geogtaphy, Va 6 
Vinum Britannicum, Kc. 8% 344 
U-+verſal Spectator, 4 Vols. 1m 
— — — Hiſtory, 21 Vols. 9e * 1 | 
— Pocket Com „ 1 % 
Union or Select Scots and Engl.th Pants . 
: Arburton's Legation of Mollep 
W N —_— 
Watis's Logic; 8% + —_ 
Palms and Hymne; 1269 * 
—— Works complet, 6 Vols. 4 
Waller's P ems, 1280 
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Ward's Mathematician's Guide, 8 
Watſon's Horace, Latin and Eogliſh . 
8 
Wnettenhall's Greek Grammar. * "i 

Webtter's Book- Keeping, 8 * 

Weir's Book-Keeping, 4 © 1 


Weſt on the Reſuttection, $60 + = 
Whitehead's Poems, 2% 
Way to Reading made Eaſy or the & 
_ firſt Book, Pr. 6 4. or 5. a DO 
WE s ſhort Inſtructions for = 
t, 12,0 — ö 
Wanlo s Anatomy, 4to £0 
Woolafton's Religion of Nature, Swe * 
World in Miniature, 2 Vols. 1 Ä P. 
Works of Horace, with the origin 
and reduced to the natural Order at@l 
Aruction, with Accents to reg 
the right Pronunciation, and à 
truly literal Tranſlation, rendering 
Author eaſy and familiar to ev 
By ſeveral Hands. For the 
Lovers of that Prince of Lyriche, 
as Schools. In a Method never 
before, Dedicated to his Royal 10 
George Prince of Wales. 
Two Pocket Volumes. +, _ 
Enophon Memorabilia, 86e 
þ © de Cyri Inſtitutione, # 
ſon. 8 v 


Oung's Night Thoughts, 1285 46 
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Þ — French and Engliſh, Love of Fame, 16 
4 — Engliſh. Centaur n 8 
The baid's Shakeſpear, 8 Vols, 12 ters to a Friend. "* l 
The Hiſtory of the Life of the Empreſs Ca- Adig, or the Book TY 
f therme. C-ntaining a ſhort Hiſtory of 7, . 
the Ruſſian Empire, from its Foundation * 
The E N D. * a 


